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TO THE 


READER 
| @ | | 
ERE 1spreſented unto thee a ſhort = 
. Treatiſ: of Avrithmetick, I con- 
tels there are enough (if not 
too many) already extant, not 
. withſtanding I have advertured 
_ to publiſh this, more out of varzety then for a» 
ny zeceſſity, knowing that in the peruſal there- 
of thou wilt find ſomething worthy thy Z«- 
K 5ovr , and what inother Books of this kind 
15 wanting. 
The whole 7reatifſe is divided into four Parts. 
FJ The firſt contains Yulgar ARITHMETICK 
Y in whole Numbers and Frations: And in e- 
Fj very Rule there are Ex:mples for Prattice 
added, and Ozeſtions alſo wrought by thoſe 
ſingle Rules; In Multiplication I have added. 
divers Compendiums, or brief ways of Multi- 
| 2722, whereby Sums (having 2 or 3 Figures 
$11 the Multiplier) may be performed, with- 
out any burthen or charge to the Memory, 
more than in ordinary Multiplication, and yet 
no other (or at molt very few.) Figures iet 
down but the Produtt it ſelf. And in Djviſioz 


J (which is the moſt difficult of the four Species). 
| Az - there 


To the Reader. 
there are Five varieties ſo that every man, 
may make uſe of that which he beſt under- 
ſtands or fancies : And in the working of the. 
Golden Rule, &c. I have (to exprels variety) | 
made uſe {:metimes of one kind of Diviſion, 
and ſoumerimes of another. 

The Second Part contains DECIMAL: 
ARiTHMETICK, with the Ground and Rea- 
ſon thereof. Alſo 7ables of the Moreys, 
Weights and Meaſures, uied in England, with 
Directions for the making of thoſe 7 ables, 
and of any other. And lattly, there are Zx- 

_ ampl 5s wrough: in Decimal! Numbers, in all 
'. the moſt uſual Rules of Arithmetick , and 
thoſe Zxamples are incumbered with as many 
Fradions as can poſſibly happen in any Qze- 
5t0n Concerning Buying or Selling. Y 
Unto this Second Part there 1s added an Ap- 

_ pendix containing certain Rules of Exchanges N 

. with 7ables of the Ferights and Meaſures of N 
_ #Forreign Countries, Compared with the w-1ghts 
and Meaſures uſed in Zondomn, with mn Exam-: 
-pletoilluſtrate the uſe of each 7able: Allo, 

There are ſeveral Tables calculated at © per 

C:xt. Compouna [ntereft, by which the true 

valuationof any Ze:ſe or Annuity, or Money 

forborn or rebated, may be eaſily known,with 
_ an Example {hewing the vſe of each Table. 

The third Partis of /VS7TRUMENT AP | 

ARITTHMETICX, which performeth by a | 

new Artifice, by me contrived, any Queſtzom | 

| Arithmetical | 


<4 Showa id Sali te Cn HA? fi. aero BY Moat addi te @ oO nds de 
pe - y= Py b Mat P, - h # : #* 


Evo dd bei Cd ants Bn Po iis Ganhce wad ee ED - 
% = 


To the Reader, 
Arithmetical in a Decimal way without the 


help of Decimal Tables, by which the whole 


| | work of Redudioz is avoided, there being 
\ certain Scales of Engliſh Money, Weights, and 


Meaſires divided, and {o diſpoſed, that by 
them (by inſpeQtion only) the Decimal Fratt;- 
ou of either Mony, Weight, or Meaſure, 
may be ſet down as exaGtly, and 1n le(s time 
than they could hays been taken out of the 
" 8 Decimal Zabl:'s in the Second Part of this 
Treatiſe. And on the contrary, any Decimal 
* | Fradtion,may be reduced into its proper parts 
of the integer with the {ame facility, ſpecd 
and exaQtneſs. I havealſo in this Third parc 
(the better to illuſtrate the ule, and commo. - 
diouſneſs of theſe Scales, a Figure whereof is 
inſerted at the beginning of the Third part) 
- gone through all the moſt uſual Ralrs of 
Y 4rithmetick, giving Examples in each Rvle, 
8 by which the Reader may plainy perceive 
what labour there is ſaved by uſing the Scales, 
the whole work of Reduit;ioz being taken a- - 
way, and the Fradion immediately ſet down 
at firſt view, without Addition; or being al- 
Teady ſet down, reduced to the known part of 
the Zzteger, without Subſir a@10p. 
Unto theſe Decimal. Scales, I have now 
q added Two other Scales, for the Extration of 
I Roots; By the one you may find the Root of 
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: | any Number the Square thereof being givens 

4 Or, if the Root be Fiven, you May ftind the 
{4 AY ; 6 | 

1 Square Number anſwering thereunto, and 
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_ To the Reader. 
that by inſpeCtion only, without the helpof | 
either Pex or Compaſs —And as this Line doth 
for extraQing the Square Root, the other doth 
the hike for the Cub» Root, | 
And to mike this Third part of /»frumen- 
tal Arithmetick , yet the more compleat, 1 
have more largely (than 1n the former Za1ri- 
ons) 1nfilfted upon the Deſcription and Uſe of 
Nepairs, Bones ; largely treating of their Uſe 
in Multiplication , Diviſion, and Extrattion 
of Square and Cube Roots, And laſtly, | 
The Fourth Part containeth an ABRI7DG- | 
MENT of tie PRECEPTS of ALGEBRA, | 
firſt written in French by Fames de Billy , a 
_ Tranſlation whereof came to my hands ſome 
years ſince : In the peruſal whereof, finding 
the Prec-pts very plain and«alie, and conſide- 
ring that We have but very little of this kind } 
of rithm: tick in our Engliſh Tongue, I have | 
adventured to inſert it here as a Fourth Parr, fl 
thereby to make this Work the more compleat; 
unto which Tranſlation there is further added 
divers Qzeſtions of good conſequence, which | 
were not in the Or:zizal, as by comparing | 
them together may appear. 
This Treatiſe thus finiſhed, 1 freely effer unto thee, 
deſiring thy friendly acceptance, and pardon for ſuch 


fanlts as may roflibly have eſcaped the Prefs, or my | 
ſelf, and in ſo doing thou wilt encourage him, who is 


A Friend to all that are 
Alathematically affefted, 


William Leybourn, 
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ADVERTISEMENT. 


F any Gentleman, or other Perſon, deſire to be 
[| inſtructed in any of the Sciences Mathematical 
as Arithmetsch,Geometry, Aſironamy.the uſe of the. 
the Globes, Trignometry, Navigation, Surveying of 
Land, Dialling, or the like; Either at their own 
Houſes , his Habitation , or ſuch other convenient 
Place as the Party ſhall dire, the Author hereof will 
be ready to attend them at times appointed. 

Alfo, if any Perſons would have their Land, or 
any Ground for Building Szrveyed, , or any Edificeor 
Building Meaſured, either for the Carpenters, Brick- 
layers, Plaiſterers, Glaſiers, Foyners, or Maſens Work, 
he is ready to perform the ſame either for Ma#er- 
Builder or Workman, | 

Likewiſe, If any deſire to have about his Houſe 
or Garden, any kind of Sun-Dial, or Dials, of what 
kind ſoever, either fixed or movable, he will prepare 
or make for them ſuch as they ſhall deſire. 

You may hear of him at the Houſe of Mr. Walter 
Hayes, at the Croſs-Daggers in More:-fields, next door: 
to the Popes- Head Tavern, who makes and ſclleth all 
ſorts of Mathematical Inſtruments; Alſo, Art Mr. 


Robert Mordens at the ſign of the Alas in Corn-hill, | 


near the Royal Exchange London , where you may 
have the beſt and newelt Globes of all Sizes, Maps, 
Sea Plates, and other Mathematical Inftruments. 
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NUuMERATION. 


AO OG AN U MERATION, is coca the 
Wa _ Ez Furlt Part of Arik" 0d It 1s 
SS SEWEHESZY to know how to read a Sum of fis 
gures expreſſed in writing; or to 
write down anySum to be expret- 
ſed. 
To the doing of which there are 
four things neceſſary. 
Firft, To know their Number, which is Nine. 
Secondly, Their jhapes, which are 1. 2. 3: 4: 5+ 6:7, 
48. 9. Of which the firit roward the lett hand ever fig- 


rice One , the ſecond Two, &c. : | 


2 | NUMERATION. 
Thirdly, To know the value oftheir p/aces. | 
Laſt'y, How their proper ſi2nification is aitered |} 

thereby Ee - 
The value of theirplaces is thus, When two, 

three, or more figures ſtand in one Sum, that is 
without any Point, Lie or Comma betwixt them, as | 

321, that place nexc the right hand where the figure | 

3 ſtandeth, is called the place of Unity, or Unites, and * 

the figure_r Randeth in that p'ace only for oze., and 

the figure 2 when itis {ound in that firft place ſtands | 

on:y for wo; andthe lite of the reſt, F 
But.in the Sum 321, above expreſſed, the figure ! 

2 is in the ſecond place , and every place contains the | 

value of that place before towards the right hand ten + 

times ,, and therefore the ffgure 2 doth not ſignifie Two, | 

but (in this ſecond place) ten times two, that is Twer- | 
ty. Ard ſo the figure 3, if ithad beenin that place 

had ſignified ten times Three , that is Thirty ;, but being | 
here ia the third place, it ſi-nifies ten times Thi: ty, that | 
is Three hundred. And fo the whole Sum 321, is tobe | 
read: Three hundred twenty aid one. 


It is here'y ſeen, how their proper fignifications, 
which were Three, 1wo, and Oe, are altered by being 
thus placed, and the Sum, which otherwiſe had been 
but S:x , is Threc hundrd twenty one, as beiore. J 


In like ſort if there had been moreplaces , as Seven, | 
the value is quite through increaſed ten times , by be- 
ing a place bound towards the lef: hand; as in the 


Sum 1111111 The figire 1 in the ſecond place 
ſtands for ten times one (that is Tezx,) in the third, } 
for ten times ten(which is on? Zurared,(in the the fourth | 
for Ten hundred, (which is called One Thouſand.) in * 
the fifch., for ten Thouſand, in the ſixth, for tentimes . 
Tem thouſand, (which is One hundred thouſand) in the 1 
laft. : 


NUMERATION. + 
ſaſt (here the ſeventh) place, for Ter hundred thou-, 
ſand, which is called a 4:lon: and fo on, if there 
were more places, obſerving the ſame order. 

Now to rcad this readily, make a prick over the 
place of Unity, another the third from it, and over 
every third till towards the: left hand, for ſo thoſe 
points will be over the places of Vnites, Thonſands 
and Mill'ens, and fo beginning at the laft, that is, at 
the leſt hand ; read One-Million, and becauſe the three 
following towards the right, ſignifie properly One hun- 
dred and eleven , but the prick belonging to them is in 
the place of thouſands, call them One hundred and 
eleven th:uſand , and the three remaining being under 

1 the point over Vrity, (ignific only Ove hundred and cle- 
2 wen; and all three points read together in one ſum. is 
| One million, one hundred and eleven'T houſand, one hundred. 


andeleven. 
E In like manner, if this number 73598524, were gi- 
L ven to beread (according ro former directions) make 
- a prick over every third figure, beginning with the 
firſt figure towards the right hand, (which is the place 
of V.ity) and then will your number ſtand thus, 
, ; . 
g 7 3595 624 
Nn 
Then for the ready reading thereof (becanſe the 
{| third prick ſignificth 1tons) call all the figures to- 
n, | wards the left hand, ſtanding from that prick, Milli- 
e- Y ons, which in this example are 7 and; , fo then this 


number contains =Y Attllions , 598 Thouſand , O24 
Six hundred twenty four , Which in words at length 
we read, Seventy three M lions, fiv: hundred ninety 

_ ezoht thouſand, ſix hundred twenty four. | 

Let chus much ſuffice concerning the placing of 
large numbers, for the ready reading of them, only 
take theſe four Tables fol'ow'ng, for illuſtration of 
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. what hath been hitherto delivered in words, the ye- 

Ty {ight whereof is better than a whole Chapter of 
information. | | 

The firſt Table is thus to be read? Ore in the firſt 
place , ſignifies One. One in the ſecona place, {ignifies 
Ten. One in the third place, ſignifies a hundred, &c, | 
aSin the Table. | 

The ſecond Table is thus to be read] In this Table 
you ſhall find the laſt number thereof to conliſt of | 
theſe figures,357.846.903 with a point or a comma be- | 
twixt every third figure , for diſtinction ſake, and al- | 
ſo every three figures in their order are connected | 
together with this KAA brace , which denominates | 
the places of Millions, Thouſands, Hunareds , {o that | 
the lait number of this Table will evidently appear 
to be 37 Millions, $46 Thouſands, go; Nine hundred 
and three. 

T he third Table] is only certain rows of figures, ſet | 
together , and orderly diſpoſed, having the fignifica- ! 
_ tion or reading of the fame Numbers in words at | 
length to them, annexed, and is only inſerted for the | 
better fatisfaction of ſuch as ſhall doubt whether they | 
perfectly underſtand what hath been before taught. | 
— The fourth Table] Is much like the ſecond, only it 
conſiſteth but ef one rumber and extends three pJa- 
ces farther then the greateſt number in the {econd 
Table doth: viz. to twelve places; which figures | 
are thus to be read, 736 Millions of Millions, $42 | 
Miltions, 708 Thouſand, 645 Six hundred forty five. 


(I. Table.). 


Cart --} 
ſecond 
third 
fourth 1 
5 fifth ÞE 
[8 
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ſeventh 
eight 
ninth 1 


place ſ1 Enane 


as 
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(I. Table.) 


Tx One 


10 ten 
| 100 a hundred 
1000 a thouſaad 
> 100co ten thouſand 
| 100000 ahundred thouſand 
LOOOODO A Millions 
I 0000000 ten Millions 
L 100000000 a hundred Millions 
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(11. TABLE.) 


5 4 
: 7. SS 
92:4 3 42 
9-7. 623 1 
Si. 4 $6: 
a LEIED 
C 7. 3. 16-2 4 $ 
2 5 +. $ 4. 6. 9 0 3 
EO” __ 
E + þ J 
= 8 R 
v D J 
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(III. Table.) 


8 (eight. 

1762 (ſeven hundred ſixty two, / 
&.. 4 3483 (three thouſand four hundred eighty three, 2 
© 5 97621 (ninety ſeven thouſand, fix hundred twenty one, 
tS 6 243" 94 (two hundred 43 thouſand 5 bundred 94, 

E : 8749807 {eight milliens, 749 thoulard 8 hundred ard 7. 
29 


N 
VC 
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1 
2 
3 
5 


5716248 (hfty ſeven mil. 2 hund. and 16 thouſ, 248, 
357840983 (three hundred fifty ſeven millions, eight - 
Et (hundred 46 thouſ. 9 hund, $3 


F---00 Tile) 


7 | hundredy | 
3 | ten Cmillios of millions 
6 } one F 

' $ | hundred 
4 | ten Cmllon 
2 | one | 
7 | hundred 
© | ten Crboulands ) 
3 | one ; | 
6 | hundred 
4 | ten hundreds 

5,5: 1... ONE 
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Addition, 
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DDITION, is the colle@ ng or gathering 
together of two or more ſums, e:ther of one 
or of divers denominations; into one ſum, 

which is called the [_ Aggregate] [ Total] or [ Groſs ſum] 

in Addition of Numbcrs of one denomination, the 
order is, to fct the numbers to be added o7e direaly 
under the other ; that is to ſay, Vnztes under Untes, 
Tens under Tens, Hnnareds under Hundreds , &c, 


The Rule. 


Having placed your numvers to be adaed in due order, 
ne under another \, » draw a line under th:m , and begin at 
the lowermo# figure toward. your right hand , and add 
that to the next figure above ,, and the ſum of them to the 
next figure above that ;, procecding in this order , till you 
have add:d the whole line together ; which when you have 
done, conſider how many tens are contained ia that lure ;; 
f ard for every ten, keep one Unite in your mind , to ve ad- 
ded to the next row, but if there be any odd D gits, you 
S mult ſet them veneath the iroak, juſt und:r the line you ad- 

ded together ; Having thus finiſhed the addition af one linz, 

proceed to the next; and from thenee to the third ; and 
fo forward, be there never ſo many. The examples fol- 

lowing will make this plain. 
Example 1. Let the numbers given to be added to- 
octher be 75832 , 5609, 376, 8547, having thus pla- 
B 4 ced 
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_ced them in order one under another, as in the Mar- 

eine 1s done; draw a line under 
them, then begin your Addition, 
at the lowermoſt figure toward s 
your right hand ; Saying 7 and 
6 is 13, and 9g is 22, and21is 
24: Now (becauſe in 24 there 
is two tens, ard 4 remajning) I 
place the 4 under the line, and 
carry the two tens to the next 
row of Tens; Saying, 2 which I 
carried and 4 makes 6, and 7 
makes 13, and 5 makes 16; in 
which row there is but one ten 
contained, and 6 remaining, which 6 I ſer under the 
line, and carry the ten to the next row of Hundreds, 
ſaying, 1 ther 1 carried and 5: makes 6 and g makes 
9, and 6 makes :5 , and 8 makes 23, in which 23, 
ten is Contained two times, and 3 remaining ; the 
I place under rhe line, and carry the two tens tothe 
next row of Thouſands, laying, 2 Which | carried and 
8 makes 10,and 5 mzkes 15, and 7 makes 22,1n which, 
ten 1s contained two times, and 2 remaining; which 
2 ] ſer urGderthe line, ard becauſe there is never ano- 
ther row'to.be added (to which I ſhould carry the 
two tens) 1 therefore ſet 2 down alfo under the line 
towards the left hand, as you fee done in the mar- 
eine : $: the total of groſs ſum of theſe numbers, be- 


o»» | wa Thouſands. 
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> a o'w Tens 
3 &© v Unites 
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ing added together, is 22364. 


Example 2. 4 Man bath im hu Orchard 136 Ap- 
ple-Trees, 76 Pear-iries, to7 Cheiry Trees, and 36 
Plun::Trees, and be acſi:es readily to knew how mary 
Trees ke hath in all. 

Place your i1mbers one under another, as 1n the 
margine, and thcn begin to add them together, at 

| your 


\DDTTTON _— 
your right hand, Saying, 6 and 9 make 13, aud 6 make 
19, and 6 make 25 ; place 5 un- nels 

der the line, and carry 2 to the Apple-trees 136 
next row ;, Saying, 2 and 3 is5, Pear-trees +6 
and 7 is 12, and 3 is15, place Cherry-trees 107 
5 under the line, and carry 1 to Plum-trees 36 


» WOO _y—u__Y * on SACS gg ——_— Ws a ” # YT 


the next row; Saying, 1 and xz — — 
is 2, and 183; which 3 | ſet un- Trees in all 3 5$ 
der the line, and (becaule there ” 


was no tens contained in. that line, therefore) the 
total is 355, and fo many Trees are in the Orchard. | 


| 

f 

| Other Examples for Prattice. 

| 

95432 $2.1 910GOr 

| 761.00 1986 235 

| e 47-0 23 72 

| 8 32 1107 4 
' Total 174934 Total 3437 Total 9477 


Addition of Numbers of divers Deneminations. 
I. Addition of Engliſh money. 


The moſt uſual Coyns uſed in England are Pounds 
Shillings, Pence, and Farthings, of which 


4 Farthings 1 Penny d. 


12 Pence «C make) 1 Shilling Cthus Cha-Js. 
Tactred. 

20 Siillings 3 Pound ST 3. Þ 
For a Farthing we uſe q. : 
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THE RULE. 


In the Addition of Numbers of divers denominations 
this order is to be obſerved, viz. Place all numbers of 
the ſame denomination one direitly under another , as 
Pounds #rnder Pounds, Shillings #-der Shillings, Pence 
wilder Pence , and Farthings «der Farthings. Then 
draw aline under them, and begin your Addition with the 
leaſt denomination firſk, Obſerving how many times the 
next greater denomination 8s contained in that leaſt : and 
for every time carry one unite to the next denomination , 
a4 before you didthetens, ſetting down the remainder , if © 
any be; Then ad ing the next deno mmnation together , tak: 
notice how many times the next greater denomination ts 
contained in the leſſer ; carrying for every time one to the 
next greater denommation. Thus proceeding till you 
have gone over all the denominations, be they never fo 


many. 


Example 1. Let the numbers to be added together 
be 37 1. 165. 94.34. 210.95. 

ds. 4 8a 149. 13l. 12s. 94.24. 

9- 3. Place the numbers as in the 

. 1 margine, draw a line under 
2| them, and begin with the leaſt. 
——-— FJdJenomination (which in this 
3 example is farthings ,) firſt , 

Saying, 2 q. and 19.1s 3 4. and 

3 q.is 69, which is ane Peny and 2 9. remaining; which 
2 q. I place under thc line, and carry the one peny to 
the next row, which is the place of pence ; Saying, one 
peny and g 4. is 104. and 8 d. is 18 d. which is 1 s. and 
G. d. (Now againſt the S, mak: aprick with my pen, for 
my better rememberance ; to ſignifie, that there 15 one ſhil- 
il ling to be carried tothe place of ſhillings,) then go on and 
 fys..d. andg.d.is 15d. whichis 1s. and 3 4. there- 
= -- ore 


8 
9 


= ADDITION. I 4 
fore againft 9, I make a prick with my pen, and (be- 4 
caule that is the Jaft number)l ſet down the odd 3 d. 
under the place of pence, and (bcihg | find two pricks 
in the line ol pence, thereforc) I carry 2 -. to the 
place of ſhillings, ſaying, 2 s. which I carricd, and 12 
5. IS 14 5. andg s. 1$23 5. whichis one poundand 3 s. 
remaining, I makea prick againſt 9g, and going on, ſay, 
3 5. and 16 5s. is 195, which (being there is no more 
-numbers to be added, and being allo leſs than 20 5.) I 
ſet under the line, and finding one prick in the line of 
ſhillings, 1 therefore earry one to the place of pounds, 
izying, one which I carriedand 313 4, and 1 is 5, and 
7 is 12. Set dowa the 2 under the line (as in addition 
of numbers of one denomination) and carry one to 
the next row ; Saying, one that 1 carried and 1 is 2, 
and 2 is, and 3 is 9, which being the laſt | ſet down, 
and fo the total or grols ſum is 720. 195. 3d. 24. 


Example 2, Letthe numbers to be added be 2g /- 16 
# +. 84. 321. 175. 94. 811.135. 114. ant let it bere- 
| Quired to find the total or groſs fum. Here in this 


Example the leaft denomina- 

tion is perce, therefore I begin ©. 5, d. 
with them, and ſay, 11 d. and 2g 16 8. 
o d. is 20d. which is 15. and 8 d. 22 17 gs 
make a prick againſt theg, and Bi 13 11 
fay 84. and 84. is 16d. thatis =— _=_ 

1 7. and 4 4. make & prick a- 
gainft the 8, and fet down the 
odd 4 d. Then (becauſe there arc twa pricks in the 
line of pence) you muſt carry 2 5. to the p/ace of ſhil- 
lings , Saying, 2 s. which | carry and 135. is 15 5. 
and 17 s. is 32s. which is 1 /z. 12 s, make a prick 
apainft 17, and ſay 12 s. and 16 -. is 28 s, make a | 
prick againft 16, and (becauſe there is no mpre nuUM- #* 
bers ro be added) ſet down the odd 8 5. uncer ſhil- 
lings, and (beipg there is two pricks in the hre of 


ſhil.ings). 


o9 {+ 


| Val "T2 wal... i DDITI O N. | 
Hillings) Forty 2 to theplace of pounds, faying, 2 
and 1 Is/3, and 21s5, andg 1s 14, ſet down 4 and 
carry 1 to the next line ; and ſay 1 and81sg, and 3 is 
12, and 2: 1s 14, which (becaule it is the laſt) you 
ſet down, ſo is the total or groſs'ſum, 14.4 15.8 5. 4d. 


Other Examples for Praftice. 


bi. 
36 
29 
31 


I. Addition of Troy-weight. 


Troy-weight is a weight uſed in England, by the 
which is weighed, Bread, Gold, Silver, Pearl, &C. the 
moſt uſual denominations of which weight are Pounas, 
Ounces, Peny weights, and Grains; of which 


24 Grains 1 Peny-weight & pw. 
20 Peny-weight make? 1 Ounce EY ou. 


12 Ounces © 1 Pound has. - / > 


for agrainwe write gr. 


'$ 


ADDITION. 1x3 
for whereas in Money, becauſe 12 4. make 1s. you ; 
therefore obſerve how many twelves there are in the 
addition of your pence, and for every 12. you add one 
ſhilling to the place of ſhillings , ſo in the addition of 
' Troy-weight ,, knowing that 24 gr. make one peny. 
w:i: ht, you muſt therefore in the addition of Grains of -. 
Troy-weight , obſerve how many times 24 you find in 
your line of Grams, 2nd for every 24, Carry one to the _ 
place of peny-weights ; likewiſe, in the addition of pe- 
ny-weights, you muſt conſider how many times 20 is 
contained in your line, and for every 20 carry one to 
the place of oxrces, (becauſe 20 peny-weights make 
an ounce.) Alſo in the addition of Ounces Troy, you 
BS muſt obſerve how-many times 12 you find in your line 
of oxnces, and for every 12 carry one to the place of 
Pounds ; Then laſtly, Add your Pounds together , as 
numbers of one denomination. 
Example. Let the numbers to be added together 
= be7lb. 11 04. a3 pw. 19gr. 61b. 704..16 pw. 19 gr. 
3 tb. 7 ou. 9 pw.6gr. Place your numbers as in Addj- 
tion of Money, each under orher. according to their 
reſpective denominations , as in the margine - then 
draw a line under them ; 
| and begin your Addition JU}. ou. pw. or 
with the leaſt denominati-» #7 It 3+ 30 
on firſt,viz. Grains,Saying 6-07 16 - 
6 gr: aid 1927, Is 25 gy. 3 07. 09-46 
which 1s one peny-weight  ——— —— 
and one grain, make a 13 o2 #9 20: 
prick againſt 19, and Car- | 
ry the odd grain to the number above , ſaying, 1 gr. 
and 19 gr. is 70gr. Which (becaule it 1s leſs than one 
peny weight) I tet under the line, then finding one 
prick in the line of grains, (1 therefore) carty one to 
the place of peny-weights , ſaying 1 and g 1s 10, 
_ and 16 is 26, which is one ounce, and 6 pw. make 
gs = 
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ADDITION 
a prick againſt 16, and ſay 6 and 43 is gg, which 
(being leſs than an ounce) ſet under the line, then 
ſor the one prick, earry 1 to the place o! ounces, ſay. 
ing 1and 7 is8, and 7 is 15, whichis one pound and 2 
ounces, make 2 prick at 7, and fay 3 andi1 is 14, 
which is one pound and 2 ounces, make a prick a. 
gainſt 11, and ſet down the 2 ounces, and for the 3 
pricks carry 2 pounds to the place of pounds, ſaying 
2 and 3 is 5, and 6is 11, andy is 18, which ſet un- 
der the place of pounds, fo is your Addition ended 
and the ſum is 18 1b. 2 ou, &9 pW. 20 gr. 


2 


Other Examples for Praflice 
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32 9. I2 16 9-10 19. 
"7 EO AS 6 9. O--'6« O 5 
34 SF. 6 0:4 19, 8. | 
Z IO 4 g, O 5 2 19 l 
408 15 x- 40 16 19 


HI. Addition of Avoridupois 'ittle weight. 


There is another kind of weight moſt commonly v- 
ſed in England, called Avoriduves little weight, by which 
is weighed all ſorts of Wares or Merchandize, Garbla. 
ble, a$SU9RY , Pepper » C:oves, &c. TM weight is 
commonly divided into theſe denominations, Pownds, 
Ounces and Drams, of which | > 


16 Drams 1 Ounce \ on, 
m5 thus charaQ. 


/ 1Pound / to, 
For a Dram we write &7. 


1E Ornces 


In the Addition of Awvoirdupois-weight , you muſt 
obſerve the very ſame method and order as in AMo- 
ney and Troy weight, having due reſpect to the quan- 
tity of the denominations ; as inthe Addition of drars; 
to make a pr.ck at every 16, ſetting down the re- 
mainder. and {or every prick carrying an unite to the 


'next place. The preceding Rules being ſo copious 


in this particular, I ſhall forbear to make any verbal 
illuſtration ; but only give you ſome Examples ready 


wrought , together with the moſt uſual parts .iato © . 


which the Weights and Meaſures now uſed in England 
are divided ; which to the ingenious will be ſufficient. 


Examples of Addition of Avoirdupois little weight. 
Ip. 0. ab. BE 


12 Il. Og 09. 13. oy: 

70 Og 12. OF 09. 12 

32 10. ©9 O06 © [03 -.09, 

ot -.-075: MN. 40 00 

32. 13. - OT 05-057 ----09 

SE ot os, Yo Tos 2" I 
246 co Og 34 o2 of SY 


IV. Aaaition of Avoirdupois great Weight. 


There is a weight commonly uſed in Eng/and, by 
which is weighed. all commodities that are ſold by the 
hundred, as Cirants, Wocll. Fleſh, Butter, Cheeſe, and 
the like, the which hundred weight containeth 1 12 
pounds, and the hundred weight is divided into Quar- 
ters, Pounds and Onnces, \(o that 


- 16 Ounces y Pound Er lb. 


{ 5 
28 ——_ quarter olaC. >< & gr. 


thus C 


4 Quarters 1 Hund. weig. C. 
For an Ounce we write 94. 


Exam- 


ADDITION. amF 7 


16 ADDITION. 
Examples of Adauionef Avoirdupois great Weight: 
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I might farther proceed to give you Examples of 
Addition of common Enz1ih Meaſures, wiz. of Long 
meaſures, Liqu :d meaſures, and Ury meaſures, as allo of 
Time, motion, &C. but the preceding Ecamples being 
of ſifficient extent, I ſhall forbear to trouble either 
my ſelf or the Reader with that which I concetve ſu- 
. perfluous.: Only, before I leave Aaavrron, I will give 

you a brief view of the moſt ufual Ae. ſures uſed in 
Englagg, which take as folowetn. A:d 

; V. Of Liquid Meaſures 

Liquid Meaſures are thoſe by which all forts of 

Liquid ſubſtances are meaſured, of which, (according 
tothe Statute cf 12 Her. 7 chap; $2 Pine 1 is the leaſt, 

from which the greater Liquid me:ſurcs are deduced; 
according as 15 expreſſed | in cae Table following. 

«2 Pints { 1 Quart 

2 Quarts | 1 Poltle 

2 Pottles 1 Gallon 

8 Gallens 1 Firkin of Ale, Sope; « or 

| 9 Gallons Pi Fikinof Beer (Herrings. 
T6? : Gallons ' 1 Firkin of Salmon on Eels 

2 Firkins ; 1 x Kilderkin | 

2 Kilderkins 1 Barrel 
- 42 Gallons x Tierce of Wine 

63 Gallons 1 Hogſhead 
' 2 Hogſheads . | 1 Pipe or Butt 

2 Pipes or Batts) {1 Tun of Wine 
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ADDITION. _ 
. of Dry Meaſures. 


Dry Meaſmes arc theſe by which all kind of dry 
ſubſtances are mealured, as Corn, Sait, Coles, Sand, 
&c. of which a-pint is the leaft. 


2 Pints 1 Cx Quart A 
2 Q:arts .1 Pottle = 8 
2 Pettles | 1 Gallon 4d} 
2 Gallons : , + 1 Peck x" 
4Pecks Ff X54 1 Buſhel Land Meaſure 
« Potts 'E , 1 Buſhel Water meaſure. 
3 Buſhels 1 Quarter 
4 Quarters | 1 Cha!dron 
— Oittern 3 Li Wey. 


m 


ad.) AO. + 35 4 BT on fon hee on. > 


VII. Of Long Meaſures. 
Long M1 aſure is that by which is meaſured Eloth, 
Land, F ord, Glaſs, Pavement, Tapeſtry, &c. of waick 
meaſures (according to the Statute of 33 Ed: 1. and 
25- EL.) a Barly Corn is the leaft. So that. 


wn, _=—= bh. ets. Ld I | 


3 Barly Carns ? 
P2 Inches 
5 Foor 

3 Foot g Inches 
6 Foat x 
5iYard,or 16: Foot 1 Pole or Perch 
40 Perches ; 1 Furlong 
$ Furton's _ 3 {(1Engiſh mile. 
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VII. Of Time. 
Time coniteih .of Years, AMonitys, Weeks, Days, "= 
Hoars and Minates. * So that. CER 
GC 60 Mi- 
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60 Minutes 1 Hour 
. 24 Hours þ # ) Day Natural 
7 Days 1 Week 
4 Weeks 1 Moneth of 28 days 
13 Moneths, one Gay (32 4 1 Year 
6 hours. 


1X 07 Apotneczries Weight. | 
The Weights uſed by Apoth:cries are Grains, Sern- 
ples, Drams, and Ounces, Or which. 


20 Graifs i Scrup'e J 
z Scruples ) _ 1 Dram 3 
8 Drams ) make)? 1 Ounces ( thus charaQt.)3 
12 OQunce 1 Pound | (th 


By he'p of theſe T ables, and the rules and cautions 
before expreſſed, any Man may make Addi:ion of any. 
of the. above-ſ.id meaſures one with anther, and 
therefore | ſhall forbear to i'ultrate them by Exam- 
ples,. but !cave them tocyery Mans own pra<ice, and 

_ thus I conclude Jddrtion. = 


The Preof of Addition. 

Having p'accd you numb:r3 morder, and added 
them together. and {etthe Total under the line, cut 
cjf the upper rtnber b) 7 arawing aline wth your Pen be- 
W trixt thit ard the oth: Ys, then id 1 all the nur, bers Fog e- 
4 ther cxcipt the uprermy/t. ard fet the Total of them un- 
m& der the 7 ot..l teſore fourd ; then add this Iait Titel, and 

FE or jt number which yore cut off with your Fen toge- 
ther, andif the ſum of thoſe two numicrs be equal with 
Four Tor: / ſum firſt ford, then of work Tight, 0- 
. the; wiſe nt. 
Examile. In the firſt Examp'e 0! whole numbers 
\ theſ:ms to be added vere 5803, 5609, 356, and. 
8542, tele nimbers placed In CVC order, and acded 
rocether, the rota! cr preli from of them is. 23364, | 
= to prove wheilier this 3 otal bD2 true” of I. 
| - NAH 
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not, RED the ore niimbes; c to wit 8 32). | 
with 2 daſh of the Pen, and 1 


add the other three numbers 1833 
together , name.y, 5609, 376, mm——_ 
and 8 5474300 the Total of rhem 75 - 5609- 
1s 14532 3 Which numder being m_ 376 
add 6: "332 (rhe ni:mber 8547- 
cut off) the ſum ©: them is —— 
22364, © atly aprecing with firft Toral 22 3664 py 
tc Total 51ft found ; CiEarly.©- abbot renee 
videncirig that the AdJiti n was laft Total 14532 
truy performed: bur if they — 
had difagrecU, then the work Proof 22364 


had been erroneous. The like cam 


ear 4 as oy the eninpbes following will appear. 


Cher Examples proved. 
i Example of Money. 2 Example of Troy- Weight. ' 


[:. d. & lb. ou. pw. oe. 


37 16 IE 3z g 12 16 . 

21 ©, l 17 11 6 9 

13-13 9.2 34 3 15; 8; 
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F672: 1. 3-2 TOC. 

Se mmm tn "4 2 8 13 
£ 2 : Toth! 24-- 28-4 01 6 0 A, 

Pojiet 7 2 $9) "We O04 3 18 1g. 


There are other ways to prove Addition , by caſting 
away ail the- a:nes in the number 0: one -nomination, OE». 
2 and of a'l the rrelyes., twenties, and mines, in pounds, _ 
S EIS and pence, &-. bat this as the molt: Carta ... 
"& and cafic | imorace; and tus mnch for Addition..ang.. 
the proofthereof. SA $4" N 
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6 UBSTRA C T ION is the tak; ng of one. 
My . Or more ſmall fums out of a greater , as 75. 
-out of 12. 5, or 37 1s. out cf 100/74. or 137 
LF foot out of 983 foot, and the like. 
As in Addition, che ſums to be added may be ither - 
"of one, or of divers denominaticns ; ſo likewiſe they 
-- may be in Subſtration, and the manner of laced ; 
- *hem is the ſame; for 'you mult ſet Unirzes under V- 
 "rnties,, Tens under Tens, Hundreds under Hundreds, &c. 
Example 1. Ot Subſtraftion of numbers of one de-} 
|  Nominaticn. Let :t be required to Subſiratt 234 out A 
if 986. Place thenumbers one un- * 
| Number given o36 der the other as you ſee'done. 
Number to be inthe Margine, draw a life un- 
ſubtracted *34 ger them, and begin with the 
h —-—" firſt figure towards yeux. right 
Relnainder: 752 hand, which: is 45 ſaying 
take 4 from 6, and there :e-, 
' Mains 2, place 2 under the the line, and 70 to the net fi- 
gure which is 3; laying, take 3 from 8, and there re- 
mains 5, place 5 .under the line, and go to: the next | 
figure which 1s 2.5 ſaying, take 2 out of 0and there , 
remains 7, place - under the line , :nd your Subſtra-- 
Ction is ended; and-it is evident by the wotKk;*that if 
you take 224 out of 986, there will renaifi 752, | 
which you may thus prove. For if you add the 234, | 
to 725, you ſhall find the ſum NW addition to be | 
935, wich 15 equal tor the whole 1 T0! from wh lt. 
234 was fubilratted. Example. 
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Example 2. Let it be required to ſubſtraft 2.976 out 
of 96527. Place tne numbers one under another, as 
in the Margine you ſec done; then draw a'line un- 
der them, -and beginning with the firft figure towards 


out of 5,, and there remains 96527 
1, Place I under the line, and 2976 
proceec| to the next figure; — 
ſaying, 7 out of 2 I cannot. 0355! 


*.. © 


- under the line, and (becauſe you added 1@ to to 
make it 15, you mult therefore) carry a unite to the 
KY next figure ; ſaying, - one which I carried, and 2is 3, 
JB take 3 out ofs, and there remains 3, place 3 under the 
line and becauſe there is no more res 6s be ſub- 
ſtracted from the number above , you muſt ſay, no- 
thing from 9, and there remiins 9, {etthe 9 under the 
line, and your SubftraCtion is ended. | 


p | Other Examples for Praflice.. 
ES Reams of Paper Shcep 
Lent _ 5762 Bought 9765 From. 1099 
: Paid 3798 Sold 6529 Eh Lake, 394 
q TPE "c 


Reſts to payg384 Unſgld 3235 Remains 696 © 
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STR / \C TION. 


Subſtraftion F Numb. T7 f divers dt Nominations, 
Of Engliſh Moncy 


In Subſtraftion of Numbers of divirs denomin. tions, 
you muſt obſerve the ſame crder as in Addition, name!) , 
to place every number 11 due order , with reſrc& tothe 
denomination, as pounds uncer pot: nds , ſhilings «nder 
ſhillings, &c. the greater number always uppermoſt ; 
and drawing line a nr:der them, begin with the lecff tes 
nomination firſt, ſubſtratting it from the line above , ard 
ſetting the remainder uxd:r the" line, as in whole num- | 
bers ;, but if the pence or ſhillings #5 the upper row . te | 
ſmaller than thoſe in tre reuther row you muji add 12d. 
er 20 s. to the ſmaller number, that ſo Sul frattion m y 

'be madegas by the Examples foil.wing will appear. 


Example 1. Let it be Yequs' ed to ſubſtraft 3 81:.12 5.8 d, 
out of 269g li. Ss 10d. Place 
= li, .s% &. you numbers as in the Mar- 
, Lent 269g 18 zo gine; then beginning with 
Paid 38. 12. 8 ns jeaſt Genomin:tlon whelt, 
—_ — (which in this Exmple is 
Refs 231 6 2 pence) ſay, 8 4. from 10 4. 
5nd there remains 2d. iet the 
2 4. under the line, and frocecd to the nexr Cenomi- 
nation, which is ſhillings ; ſzying , tske 12 -. out of 
18s. an1 there remains 6 5. place s. under the line, 
and go to the Pounds ; ſaying, 8 out of 9, and there 
remains 1. place 1 under the line and ſay 3 out of 6, 
and tticic remains 3; then (becarfe there is No More 
hgures to be ſubBiraQed) fay, noth rg out ef 2, and 
there remains 2, which ſet under ihe line, "fo is \ our 
SubſtraRion enced zrd the remaircer is 2310. 65.2 d. 


Exer-p'e. 
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Examp e2. Let it + Hs to Jofrat 2628 lt. 
165. 104. out of 93:20 Ii. 10s. © 
7-6. Place Me nowbers. in. * A. 2. Þ: 
order , and beginning with the Lent 93:0 13 67 
pence, ſiy, 10 4d. outo: q- d. Paid 2623.16 ot 
| cannot ( therefore | nod 
add 12 4d. (which is one ſhil- Reits 6691 13 9 
ling): to 5 4. and it makes 19 
4) but 10 4. out of 19 4. and there remains 9 d. fect 
the 9 4. under the !ine, and (becauſe | adder Gp 2 d.-to 
-T FT ini | therefore carry one to the p'ace of ſhil- 
I'ngs, faying, 1s. which I carricd, and 16s. is 7.5. 
then 17 5, from 1o 5s. I cannor take, the, efore | muſt 
add 20s. (whichis ore pound) to 10 9. and it makes 
30s. then i7s. outof 30 s. and there. remains _ 13, 
ſet 13 under the line, and carry one to the p:ace of 
pounds ; ſaying, one \ hich | carried and $ 1s 9, take 
9 Out of o | cannot, bu: g out of 10, and there re- 
mains 1; fet 1 under the line, and carry an unite- to. 
the next piace, laying, 1 which 1 carried and 21s 3, 
take 3 Out of 2 | cannot, but three out ef .12, and 
there remains 9 ; place, 9g under the ſame line, and 
carry 1. to the next p:ace, ſaying, i which L carry 
znd 61s 7, take 7 out of 3 | cannot, but 7 out of 13, 
and there rem ins 6. place 6 under. the line, and car- 
' ry one to the next row; ſa7ing, 1 and 2 1s 3, tak? 

3 from 9, and there remains 6, place 6 uncer the 
line, {o is your ſubſtraction ended, and the remain- 
er is 6691 4s 13s. yd. 


—_————_— 


Example 3. Suproſe a Mar bad. Jo to Ano. bs Mun 
1990 pond, and tht the bo- -row.r hed paid the. ef at 
one time IST it. at an-th:r tim? 4301. 105. and at {third 
4 yment $9 1. ard the Creditor would bniw bew. nul be - 


nh recery:d and how n «ch 4 L 0.0417 6f bis De. Er. 


2 - SUBSTRACTION. 


Place the numbers as here you ſee, firſt the ſum of | 
mcaey lent, and draw | 
ki b. s. od, a line underit; then 
Money lem 10600 oo oo fet the ſums Paid at 
——— - ſeveral times cne un- 
127 ce co der another, and draw 
Paid at ſe- 430 1o oo a line under them: 
veral times 5o oo oo Thenadd all the ſums 
Fo E_ which have been paid 
Paid 1n all 607 10 ©co Aatleveral times toge- 


— 


Reſts topay 392 10 oo ther,which make 607 
Li. 10s. whichis the | 
ſum which the Debtor hath paid in all; then ſubftra& ..! 
this 607 /i. 10 5s. from 1000/75. and there will remain | 
392 ls. 10 5s. and ſo much isſtill owing to the Credi- 
Tor. 


Other Examples for Prattice. 


6 $ INE 
Lent 2607 iz 6 Owinginall 1006 co 
P-oid 98 7 9g Paidinall 26 10 


Reſts $30 9: .'9 ) Refts to pay 63 09 


Wd: S, 


Lent 3625 16 


Paid at 
ſeveral >? 
times 
Paidin all $596 o3 ] 
Reſts to pay 3049 O03 04, 03 
-: The Proof of Subſtr:&ion 
The Proof of Subſtrattion is per;crmed by Addivis, 
for adding the number to be fubl.raed to the re- 
mainder, the ſum of them miſt be equal to thenum- 
ber given, if you have truly wrought: As in the beft 
examp.c of numbers of one Gene mination) 1h 
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The number given 


T he number to be Subſtraftcd is —2 2 4 


W —_ 


Pr——_ = 


T be YemAainGer [—— ——— 7 52 


' n 
| 9>————————_— 


I'rc0 Jer ennhns warts: "ARIES. a ens, Ss EG J Fa 
Add the number to ſubftracted 23 4, to the remainder 
' 952, the ſum of them is 986, equal to the number 


gLVEn. 
Examples for 
[1 ; " a. 
Lent 62 19 
Paid $7 1 
I | Refts 4. 19... 
Proof 19. 


Practice proved. 

EE Fe 
Borrow:d 100 oc o0 
Received 36 . 13 oy 
[Duc : 63 o6 ry 
Proof 


100 co. 09: 


Other Ecanple in Weight 2nd Meaſure. 


1 Examp'e in Troy-weight. 


Example in Avoirdupois 
great weight 


\ 


Bought Us, ou. pw. gr. C. g. [,'on.. 
Of Silver @©7 11 13 19ſRovght 37 03 22 11 
Sold © 05 07 03 oF: 'Sold 13 01 23. 06. 
\ TS Fe 
A ©2 04 10 14jRefts 24 02. 27 Of 
Proof o7 411 13 19/P10of 37 03 22 11 


3 Exmple in Avirdupors 
little werght. ; 
ar. 


4 Exampie in Time. 


M. 


| [z. ot. days ho. m 
Bonght 84 12 13/From 364 23 Fd 
Sold 25 08 11|Tizke 76 09 22 
Refts © 58 04 02 Refts 288 1 4 EF 
- Proof. 45 12 13, Proof $64: 23; $0- » 
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Queſtions performed by Addition 
and Subſtraction. 


Queſtion 1. What number is that which being added 


#0 376 ſhall makz 1000 ? Subſlratt 376 from 1000, 
the remainder is 624, the number fought. 
 Queftion 2. What numier of Pounds, Shillings and 
Pence muſt be ad ed to 36 li. I7 5.2 a. to mak” that ſan 
#p 100 1. Subftratt 36 /:. 17 5. 3. d. irom +00 15. the 
remainder is 63/7. 2 5. 9 d. which added to 36. 17s 
makes 1007. 

Queſt. 3. Inthe yerr of our Lord 1490, the famms 


how long it 1s ſirce that time to this year of our Zord, 
1655. From 1655, ſubftrait 14;0, the remainder is 
25, and ſo many years are expired lince Prenting was 
invented. | 

Queſtion 4. An Army confiſting of 137521 Horſ:, ard 
26850 Foot , in an Innagen.ent there were ſl.an 5760 
| Horſe, arid 55273 Fot ; the Qurſtion is, how many were 
flainim all, and how many Horſ-, an1 how mc:ny Fozt 


eſcaped From the 13521 Horſe that went out, 'ſub- 
ſtrat the 3760 that were ſlain , thcre remains gg61 | 


and ſo many Horſe eſcaped: All» from the 26850 


Foot which went out, fibſtrat the 7523 which were | 


ſlain, and there remains 19327. the number of Foot 
which elcaped ; and b7 2dding the 3560 Horſe which 


wereſliin, to the 7523 Foot that were ſl:in, their To- | 


tal is 11283, an1ſo many were liin inal. 
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ULTIPLICA TION is that part of 
Arithn,erickh which teacteth how to in- 
creaſe one number by another, ſo that the 

S number produced by their Multiplication, 
| ſhall contain one of the numbers multiplied,-tomany 
times as there are Untes_ contained in the other. 

Multiplication may fit:y be termed a Compendium 0; 

4 Addition, for that it perſormeth at one operation 

the ſame, which to effect by Additicn, would require 

many. For inftance, if it were required to know 

1 lov mrch +« times 5 is to periorm this by Addition, 

4 1 mutt fet ſeven fives, or five ſevens. one under ano- 
J ther , and adding them rogether , | ſhall find that ei- 

'Y ther of their Tota's ſhali contain 355 but this by 

71 tiplication is performed with far more brevity, as 
J by Er:mp/es herea'ter ſhall appear. 

Before yo1 enter upon the Pratlice of X1u!rip'ica- 
S 7:27, it is neceſſary to remember the Procutl precu- 
4 ccd by the muliiplication of any one of the nine Di- 
Y ets, by any other of the ſame; as readily to know, 
that 4 times 5 i3 20, 6 times 7 is 4, 2times 9 is 18, 
7 times 9 is 63, 8 times g 1s 72, &c. which this Table 
following will plein'y ceclare , ard muſt be perfectly 

S lcatned by heart, before you —__ t mpuſrip'y 
| preat numbers. 
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Multiplication Table. 
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3 times 
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2 times 
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5 times 
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el ed 

mn Omn'o nn 

rrmmenn nt rermeenn d 
6 times 


$ times 30 MM... y 9 times |g| makes Ba 


| The uſe of the TABLE f MULTIPL bs: 
CA TION, and the manner hay 4 it 45 

| to be read. 0 EE ol 

| This Table a vihat the ſum of any twaDi- 

its multiplied one by another doth amount unto, 
” is thus to be read, 2 times 2 MaKes 4, 2 times 3 
makes 6 , 2 times 4 makes 8: Alſo 6 times 4 makes 
{24 7 times 8 makes 56, 8.tim?s 5 makes:( PE, 19.H4, A 

' 9 times : is 81, &6. "x 
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; His Table is thus to be read; In the firſt Roy, or 
1 1 Column, towards the left hand, and alfo'at the. _ 
top of the Table , you have the nine Dzgzrs in bigger ol 
Figures than the reſt ; the Figuresin the firk Column 
beginning which 1.,, and fo proceeding by 2, 3, 4, &c.''-. +5 
to 9. Thoſe at the top of thc Table beginning with 7 
g towards the left *hand, and fo backwards by8,7.. 6, © --*! 
&c.. to 1 at theright hand. Ns OR Ol 
Now it by this Table you would know how much ©: 
8 times 7 is, find 8 among the great Fipures at the +: 
head of the Table . 'and look down that Row or Co-- | 
lam, till you come againſt 7 of the preat Figures in - 
the firit Column, apainit which you ſhall flind 56, and 
Toimuch is 8 times 7, or eight multiplied by q. 
. in the ſame nianner "may [you find. chat - times gs - 
WE Gines 6 is 30, 3 times 41512, and fo.of any two. 
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ae nine Digits. 


cg [yitiplication tliere are three terms -commont7 3. OY 
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MULTIPLICATION. 


The 1Multiplicand, 
The Multiplier, and 
 TheProgutt. 


The Multip!icand is the number to be multiplicd;: 
The Mu'trplier, 1s the number by which the Mu A 


tiplicand is M Trip:ied © and 


The proautt, 1s the number wh ch is produced by: 


' the multipl cation of the Multiplitand and the My t.- 
-Plier rogether. 


. Thus, it it wete required to multiply 8 by », here; 
8 is the Aiulriphicand, 7 tne Multiplier , and 56 1sthie: 


Produtt;. tor 8 times 7, 0! 7 times 8 is 56. 


In Multiplication It mittereth not which of the two. 


nymbers is made, ihe 1/#'tip/1cand, or which the 37u!- 
riplicr, for the Prod produced by citier , will be 
the lame : > but the ufual way is to mike the greatcr 


number the Multip: icard , and the /efſer number the 
Mulripher. 


THE, 'F UL FE. 


wes: © 5.0 


84 

The: numbers 16. be mul rept 'y, muſt be ſet ore under F 
no:her, viz. th; Multipl cad (cr grea: number) abou?! 
and the Multiplicr (or L for number) below , the laſt fi. 


gure of the Mul: tiplicr under the Lift fiure of the M ilri-/ 


Pp: '1cand » then drow a line under them, aid (bav 16 


ledrned the preceding T ables p; er fetÞly by heart) malirall 


every Digu of th: Multipiiere, to ev:ry Digs of the 
Multiplicand, ſetting the- ſeveral Proauits under tbe 


line: then bavrnd finiled. jour Mu'tplication, araw 4. 
Ys and add all the Produfts tovrether , aid the ſuns of 1 
thoſe Produfts 1s the genera! Prod::& of rhe whole mL $2, 


plicarion, as by the following Examp &5 wrll anpear. 
Exampe Ll. ct it be required to multip y 136by 7 


pr 

Ut : ( 

Io 1 r- 4g 4 
Ls 

a 

i 


Firſt, 1urite down 736 the Multiplicand, and wider 
it 7 the Multiplier , and under them I draw a line; 
then 1 multiply 7 into every Digit of the Multipli- 
cand ;. ſaying, 7 times6 is 42, place 2 under the line, 
under 7, and for the four 


MW tci's Keep 4. in mind ; then 736 Meltiplicand 
Þ fay again, 7 times 3 is 21, 7 TO 
and 4 which I kept in mind — 
is 25; p'ace 5 under the line +71 [52 


and keep the two tins in 
mind'; then fay again, - times 7 is 49, and 2 which I 
kept in mind is 51 ; place 1 1mder the line, and the5 
tens kept in mind (becauſe there is no more figures 
tobe mu!tiplied) I ſet down under tte line ajſo, fo 
is the work ended, and the Froduct of this multipli- 
cation is 5 $2. 

Example 2. Let it be required to multiply 3417 by 5. 
Place the Choe, one under another, and drawa 
line under them, as in the Margine ; then begin your 
Multiplication, ſaying, 5 times 7 18 35, place 5 unſer _ 
the line, and keep the three tens in mind; then ſay a- 
ga'n, 5 tines 11s 5, and 3 
which 1 kept in mind is 8, 3417 
place 8 under 'the line, and 5 
{becauſe it isTefs than 10, 1 = "* 
'keep nothirg in mind) then 17055 _ 
lay again, 5 times 4 1s 20, CTY 
F "place a Cypher under the line, 2 and keep the two this 
in.mind - Laſtly. ſay 5 times 3 is 15, and 2_ which 1 
kept in mind is 17, which 17 (being the laſt. number) 
Iplace under the line, and "+ is my Mulcip. ouoe.. 
ſaved, end the Produtt 1 1s 17085. ff GB 


\# WW 
[:, x, 


ww 
a. 
- - 6 $-% 


= 


 « 


nil et ONT Mr pinfen ©. 


'C You may be ſatisfied of the ruth of this work... 
If you will tzke the' pains to fct down tae, Mul-- "FN 
tiplicand 3417 , five times cone _uncer another, EN 
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and add Fon calico. as ſo many fevers] ſums; 
ſo ſhall you find the Tote! of that Addition, ro 


= arr 3 , ex2Qly the ſame with the Produt 


of this Multipiication: 
Example 3. In the two fore going examples , the: 
Awultiplicr confiſted but of one Duprit,, we 2re now 
to ſhew how Multipiication is oerſormed when the 


Multiplier confilts of 5 7 04 Multiplicand: 
more than one figure, 37 Multiplier 
therefore in this Ex © + _ 

ample, Let it be requi- 399258 


red to mu'tip'y 5704 17112 
by 37. Place your num- 
bers, and draw a line 2.11 048 Produa 
under 'them as you ſee 
in the Mirgine: Then begin you Multiplication Tn 
in this «manner : Saying, 7 times- 4 is 28, ſet 8un- Þ 
der the line; and keep the two tens 1n- mind , then 
lay 7 times nothin? is nothing ,, but the two tens in | 
mind is 2, {ct 2 under the line , thenfay 7 mg 
49, iet 9. under the line, and keep 41n wind. then- | 


laftiy, ſ2y 7 times 5 is 35, and 4.inmind:1s 39,; \ which : 


being the laſt number to 'be multiplied, 1 fet down | 
under the line; ſo is the multiplication of one.of wo |, 
Digits /name'y ”) finiſhed. | 
Then begin tomy! 'tiply the ſecond digit, Giga p | 
times 4 is 12. place 2 in the ſecond line, one place to- | 
wards the left hand, and keep 1 in mind, thenfay 3 
times nothing is nothing, but 1 in mid is 1,-ſet down 
1 by the 2 in the cond line; thirdly, ſay 2 times 7 


is 21 ,place 1n inthefſecond line, and keep the two tens 
in mind: Laftly, fay ztimes 5 is op and 2 is 17; . which 
7 (becauſe there is no more figures to be multiplied) 
1 Mate, inthe ſecond linc alſo. 
Having thus done, | draw a line -under them, and 
add theſe two lines ropether, as in common ANI 
of 
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of numbers of one denomination; Saying $ 'is 8, © 


"© place under the line; then fay 2 and 21s 4, place 
'& 4 under the line ; then fay 1 and 9 is 10, place a ci- 


Y pter under the line ; anc carry one to the ne+t place - 
8 ſay ng 1and 1is2, andg is a 11, place : under the 


| line, and carry 1 to the net row, fay:ng : andy is 8, 
8 and 3 is 11, place « under the | ne, and carv 1 to the 


. net place 3 laying, 1 which I carry r and is 2, place 

Y 2 under the line; and fo is your Multiplication ended 

and the product is 21: 048. | 
Example 4. Let it be required to mutiply 517328 by 

4032. Place the mulciplicand and the multiplier one ' 

under ariother, and draw a line as before, then pro- 


J cced to the multiplication as formeriy; ſaying Firſt, 
2 times 5 is 10, fet| _ 
; | down a Cypher , 57325 Multiplicand 
- J and keep 1 in mind; 4032 Multiplier 
; | then2 times 2 is 4, — — | 
\ | andi in mind is 5, 114650 
place 5 under the 171975. 


line: then 2 timesz 229300 
A 156, {ct 6 under the 
I line; then 2 times 23113 4400. Produtt 
Y 7is1.4, ſet down 4 ard keep one in mind ; then 2 times 
Y 5is 10, and 1in mind is 11, which 11 (being the 
laſt ) 1 let down. al 
[The M. ltiplication of - one of the d g'ts being hi- 
niſhed, procced to the Maitiplication of the next ; 
Saying, 3 times 5 is 15, ſet down 5 in the ſecond. 
line, a place mere towards the le.t hand, and' keep 
1; then3 times 2. is6, and 1 keptits 5, ſet down 7 
thenz times 3 is 9, f{-t down9 ; then'3 times 49 1s 
21, ſect down 1 and keep2in mind; then z times 5 
st5, and? in mind is 17; waich bcing the If lee 
down allo. oh SHES 
Two''of the figures 0. the multiplier being finiſhed, 
PEER D | Þ:ocecd- 


#. 
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'..- proceed to the third, which (in -tkjs example) be- 
ing a cypher , you may wholly neglect, and proceed / 
tothe multiplication of the fourth figure; only re-.; 
member to. remove the Produtt o: the fourth: figuze 7 
one place more to the leſt hand, as in the example . 
you may fee, for the cypher though it- be not writ- + 
ten down, yet it muſt keep its place, and the figures 
following muſt be removed a place farther.  - 
Then for the. M:ltiplication oi the fourth and laft - 
digit, ſay 4 times 5 20, ſet down a cypher, (under 
9) andkeep 2 in mind: then 4 times 2. is8, and 2 in 
mind is 10, fet down a cypher; and keep 1 in mind: 
then 4 times 3 is 12, and 1 is 13, ſet down and 
\ keep: then 4 times 7 is 28, and i kept is 29, 
ſet down 9, and keep2: then 4 times 5 S 20, and 2 
is 22 5, which 22 (becauſe themuitiplicaticn is ended ) 
{et down allo. wg | 
Having thus multiplied al! the digits ſeverally, 


drawaline under their ProduQs, and add them al-- | 


together, as inthe former Example , ſo ſhall you find. 
- their general Product to be 231134400. | 


Othw Examples fr Prattice. 
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5 £ The Proof of Multiplication. (ES £ wa | 
The moſt certain proof of 4/ultiplicarian is by Dis. 
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\Þ viſor, but becauſe Diviſion is not ye TTY I will: 
|| here few. a near way by which Multiplication nay 
bep roved. Which 1s this. 
Ee cke a Crols as inthe Margine, then any . ſums being 
multiplied, you may p.ove the truth of your \, 
work, in this manier, (1) Caſt away al the ' 
mnes which you can find in the Multiplicand, | 
what remaineth ſet on the right ſiae of rhe © 
Croſs. (2) C:ſ# away a'fo the nines in the Multipl &, Rp ". ol 
what remains ſet on the left ſide of the Crols. (3) ©! 
Multiply the fignre on the right ſide of the Crols , and 
ont of that Produtt caſt away the nines alſo, ſetting the 3 
figure” remuning over the Crols, then (4) Co away all = \ 
the nines 1 the Product, wand if the fiaure YEmannmnpg be the i 
ſame with that which ftandeth over the Crols ,, then 1s 
your Multiplication truly performed, otherwiſe not. 
T Example i. Let it be 
- F required: to prove the 
Sum in the margins 
1, Caſt away all the 
nines in the "ultipls- 
cand , Saying, 4 and 3 
1s 7, and 2.1s 9, which. — 
being rejected , there 090945 2 
remains 4. , which 1 ſer | 
on the right ide of the Crols, Then, OR neg 
2. Calt away a: 'Fthe nines in the 2ultiplier : Si: 
ing, 2and3 is 5, (which being lefs then 9) L {ct of p26 
the left ſide of the Croſs. Then. = 
3- Multip'y 4 by 5, faying 4 times 5 is 20, "from "x 
which caft all the nine; which arc two, and there ,re-. 
mains 2, place 2 over the Croſs. And, IN 
4 Caſt away all the nines' in the _Produtt ; SO ST 
2 and5:is 7, and 4 is 11, caſt away 9 and chere = 
mains 2: which exatly agrees with the figure o'er; ; 
the:C-o/z, an4 demontrates thac the Maltiplication” z 
SONY rad. SE” > 3 ORD DDSALEL- 
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Compendiums in Multiplication. | 


1. If the 1/u/tip!ier confift of Cyohers in the Taft 
place or places, you may omit the Multiplication of. 
them, andplace the former figures of the Multiplier. 
under the Multipl:cand : Thus, if it were required. 
to multiply 3257 by 2600; place the numbers as 

you ſce in the marpgent, them 
3257 mu:tiplying 3257 by 26, the 
2600 Produ@ will be 84682, to 


———— —- Which if you add two Cy: 
19542 phers , (becauſe there were. 
6514 two Cyphers in the Multiplier) | 


it will be 84682c6, which is | 
$4 68200 the true product- of the mul-. } 
tiplication. | 2. 

2- If it be required to multiply any number by f 
10, 100, 1000, Iocoo, Cc. You have no more to 
do, but to add fo many Cyphers to the A4ulrip/ic.,nd, | 
as there are Cypters in the 2daltiplier : Thus if you. 
were to multiply 365 by 10, the produ& will be 
3650, or by 10), it woud be 365co, or by- 1cco, .it 
would be 355co0, or by 100G0, it wcuid be 3650000. | 
3. If any n:mber given were to be muſtiplicd by ! 
3, You may abbreviate your work thus, Add a Cy- | 
pher to the Acultiplicand , take half that number, 
and it ſhall be the produt required. Thus if it were | 
required to. multiply 8527 by 5, add a Cypher to the 
Aultijlicar.d , then it is 89270 the hat whercof is 


LO ea 


i: 43635, Which is the product? requires, 


To mult. ply by any of the nive Digits without , 
EM charging the memory. PEER 
. To multiply any number by 2, Either double the:num- 
ber in your mind, or add it, by ſetting it down iN 


twice, lo 57325 produceth 114550. F 
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To wultiply any number by 3, To the number piven 
add the double thereof , the ſumis the produt, 6 
57325 produceth 114650. 

To Multiply any number by 4 , Double the duplica 
tion in your mind, ſo 57325 produceth 229300. 

To mu'tip'y any number by 5 , Conceive a Cyphe 
added to the given number, and in your mind -hal 
thereof is the produt, thus a cypher added t: 
57325, makerh it 573250, the half whereof i 
286625. 

To multiply any number by 6. Take half adding a 
cypher, and add to the half, the figure ſtanding next 
before : Thus 573250 produceth 343950. 


To multiply any number by 5. Take half and add itto - 


the double of the former figure, ſuppoling a cypher ad- 


ded as before; So 57325 thus ordered , produceth 


401275. Se 
To Multyply any number by 8. Dovble each former fi- 


gure and ſubſtract it from the following, ſo 57325 


prodiceth 458600. 


. Tomuliiply any numer by g. Suppoſe the nutaber /* 
multiplyed by 10, then ſubſtrat each former figure 3 
from the: fol owing, beginning with that net bafore 2? 
the cypher, the remainder is the produdt,. ſo. 57325 


preduceth 515925. 
Other Brief Rules of Mltiplicati. n. 


Having ſhewed you ſome C:mpendi:us wayes of 
Mul:iplying by A ticle Numbers, as by 19, 100, 


l000, Fc. and allo by the ne Digits, without any: "oj 


trouble or charge to' the w m.ry; | will now. ſhew 
how you may expeditiouſly and certainly , milt'p.y 
any ſum by divers other Nimbers conſiſting of two 
 orthree places, without ſetting down many lig: res 

8 but che Prodytt it (elf, | | 
4 | D 3 ——II 
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"MULTIPLIC ATIO 
To mult iply any number a l f F 


THE RULE. 


. * Set: the Multiplicand dovwyn twice ,, removing 1h one 
pe: to. the left hand, add them rogether, the ym: is the. 
. Produtt of the Number multiplyed by 11. . 
Example. Let it be required to multiply 97 by 11. 
Set down 97 twice, removing one of them a 
- Place more to the right 
hand as youſec here inthe . 9 7 
_ - - marpine, then add-them 97 
* together, the ſum is 1 067, 54S 
which is equal tothe. Pro- I os 7, 
"dh4t of 97 multiplied by 11 


T o multiply any Number by 12., 13, 145. Y 
| 15, 16, 17, 18,0T 19. 

= - 6. ©. SBERUCE. | 
T9 effet this, You have no. more to dos $f fo 
the given number by 1, 2, 3z 445, G 7, 8, 9, 

" and in your Multiplication, continually. ro and that 
© gueye of the Multiplicand which ſtandeth on the 11g ht. bid 
"< of the figure you are multiplying ty, Tg dojon the 
jm for tle figure of the Proautt. | 
Ho Example. Let it be required to multiply 3 628 by. or | 
Mu} tiply in this manner by 7, Saying, 7 times 4 
i528. {« cown 8 and carry 2 then + times 2 
is 14, and 2 which 1 carryed is 16, and 4 ( Fra pare 
37 of. the Muitiplicand which ſtars on the reoht: hand of 2) 
Z of; Ro: Set. down o, andcarry 2: —— then + times 
"64s: 42, and 2 which carried is 444; and 2 (whech | 
3 «Pads 0 the right hand of 6Yis 46, fer down 6' and 
% 92 Earx944 — then 7times 3 is 21, and 44 which 
EE... ” rr: i ay .and6 ( which ſtands. on. Fthe- xi0ht 
* hand. of 3). is 31, ſet down 1. and. at 3s, whie 13. 
add. t9.3 < the i hand egos 49 Pu" licand,”*) 
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MULTIPLICATION! = 


| it 1s 6, which ſet down, ſo the Product of 624 
multiplied by 17 is 61608. 
_ Inthe ſame manner, may you tſkiply by 12, th 
14, &c. as in theſe Exampies. FA 
3704 o DES > OTST 2 
TR s -: + 16 I... = _ 
48932 [> 1112 36 ls lt = WOES 
? 10000 | 9a 667 . ; 
To multiply any Nunber by 102, 103, 104, fog, 47: ol 
106, 107, 108, or 103. "hers 


THE RULE. RT I 
Multip 'y the Number given by 2, 3, 4, 5,6, 7, 8, Or ,_ 
9, ſetting the Produth two places towards the right Link | 
of the Mu!tiplicand, the Produft and the Au iplicand. 
added tojither in. the fame order that they ſtand, ral; 
be the Prcdult of the whole Multipiucation, ie D 
Examp'e. Let ir be required to multiply 3924 by to jo64. ES 
Set thzm down as-in the ES 1 . 
Margine, then my [tiply 3024 © 16 2 TS .F = 
10 Þ:.o > It produceth 21744 106, TS el 
which added to 3624, 11 PAFERS 
the fate order 2s they there 
ſtand, the ſum of that Additi- 
on will be 384144, which is 
e£qualto the Produt of 3624 
multiplies by 106. 
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"MULTIPLICATIO! 


CENRHR RVs <1 
 Muteipl the given Sumby 12, 13, 14, 15, 16, 179, | 
'L or. wy 45 hath been ſhowen aiready, ſating. che Pro- 
 duft two places to the right hand of the Mulriplicand, | 
then «ad his Produtt and 7 jo ay ng rogether in the 
has + 4 adi 


b: Mer, 4 of. ; 
E=7 - -. - BY 113 


The ProduRt multiply by I 25 2845 
3 {-  RealProdut 459'345 
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eProdut Mul. by 19 145008 
'\ Real Produtt 9 og 208 
Wes Qs ſt:ons performed by Mul:iplication only. 
| bY 0. Que: 10N,1. if a piece of of Land be 236 Perches long, 
"= © and 182 Perches broad, how many ſquare Perches art 
=o Contained therein ? Multiply 236 the length, by 182 
E 0 "+ 382 Ng tne produit is 42952, and ſo many, ſquare 
Wc egches are cofirainkd in ſuch a ſquare piece of Land. 
AFGEIVEe 6 veſtion 2. /» a year there are 365 days. natural, 
_ and every day 2.4 hours, how many hours be there ind! 
3 yea ? Multiply 365 the number of days by 24, the 
nymber.ofhiov: s, the produdt is $760, and _ many 
* hours Ct iere 1 ina year. 


Ut Og -- Queſtion 0 From London to Coventry 5 i is accounts 
p-7 he "ed ns; mls; how many yards therefare 5 it from: London 


- Lenventry.? Multiply 1760 (which arecthe nimbec 
of yaris contained in>one. mile)'by 79, the produc 


OÞ, $1g760, 2 and lo many Tue. are. berween: La P 
-8nd tl EEE IE, on, ES 
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ſo often doth the Quecient contain Urity. 


Which is as followeth. 


timer the- lower figures are contained in the 


w 3 44.4 4 , " 4 


, ; 4 . 5 © a by : £ . 
3 . ? : d- & 3 * % ” T> 
ET. - "Rx " L 
: - d 1.47 h 5s ” %. 
"Wo hy © K; # #4 » * Lo 
- : # % Ls - þ y 
; ERIE | 
. yp = * 2 6. - La 
p _ - 
z % RS. "2 0 ; 2 
\ A : : + 
” ” q EX 4 
—_ q 4 4 
£ h : . # 
% .” > 
"» 5 of . TO EY 
x. - 
6 Q af wo " oy 
#1 6». £98 
- - a 
v- . 0. 
_ L5 > 4,8 
= © e F : 
o 
- ET: 5 ” "Sb 
” , % o "- a Y 
. LL * a Fi 
$ - » 4 Fe 
*. 
oo 
. £-K by a 
- = 
+ ,zFX 
k 7 


"Divifio _ 1 * . 


1VISIONis the juft contrary to Males. ! 
Plication, for that turns Sm» denomina® 
tions to Greater, as. Multiplication turns - 

p Greater to Smaller; Or (in who'e Numbers,  _ 2 
of which on'y we yet ſpeak) Divi/.on is the acking, - 
how many timss one ſum is. contained in anothir and - 
the number which anſwererh to that queſtion" 18-0 | RES: 
led the Quotient. 3 Ea Foy 00 I 
And the Number containing, which is to ediyis 3 
ded, is called the Dividend. To Ts; 4 BY 
And the Number contained, or by which the Div A 
dend is to be divided, is called the Divifor,  * 2:55 
And as often as the Dividend contains the Dh ſory.. 5. 


The ways of performing” Diviſion are 4:vend mT 
will begin with that which - is moſt uſed and' bk” 45 
Io 9 ed 


THERULE LE 
Place Y Divifor ur der the Dividend; Þ.v WT he: 7 -5Y 


| Euresnext tothe left hand Rand dircfily one under. the - 4 
other , if the reſt of the Diviſor be :0t the greajs or.” 4 


if all the Diviſor be greater than that above it, then-tþ# 


/4:4. Dicifor muſt be devolved one plate farther toand ml.” 1 
the right. hand; having ſo placed them,, try. ivy. mags: 


. Þ o 
*s I 7 8 . : 15 : Y 
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7; A 
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Fe 


-. 
"$2 A 
and write that figure which anſwereth that queſtion with- * 
82 4 crooked line in the margine of the work, which 5s called 
the Quotient, 4nd by it multiply the firſt figures of the Di- 
_ . viſor, and takg the Produtt out of the figures direllly over 
:t, beginning the SubſtraRion toward; thetifthand ; then 
that figure of the Diviſor,#ndalſs that of the Di- . 
vidend which hath been already ufed, with a light daſh of a ' 


Place themthus 
- Aik how many times 3 in 4 


_ Then in. yove mnt multiply the Diy 
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cancel that figure of 


Pen, and write the remain (when the Preadntt of the firſt 


fignre multiplied by the Quotient 5 ſulſtraited, as before) 

Juſt over the figure uſed and cancelled ;, Then proceedto do 
the like with the ſecond, third. and fourth figure of the Divi- 
_ . for, if there be ſo many, till having canceled it all, and ſet 
the remain orderly above the Dividend, you have finiſhed | 
one work, Pg % 


; Now if the Dividend, have ſtill ſome figures untouched 
towards the right hand, then remove the Diviſor ſtill to- 


Wards the right hand, but one place at a time,and then again | 
ak, or try how manytimesthe lower may be had in the upper 
and write the anſmer in the Quotient, whether it be 1 or 


more,(only it cannot be above g)or nothing, then pat on the 
Quotient, and multiply the Diviſor by this new figure, and 


ny feſirett the Prodntt, ſetting the remainder orderly above, 
|. as before; this work muſt be repeated by removing the 
F  Divifor fil one place towards the right hand, until Unity: 
\., . "#nthe. Diviſor ſtand under Unity iz the Dividend , and 


CES 3 5 ms IN ; 
7 thenthe work ts done- 


E rample I. 


,* ._ , Tetitberequited to divide 4096 by 3 


40 96(t 
"Ow 


isputiwithin'a crooked line by.it ſelf. -  - 


, the Anſwer is 1, which | 
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. Quotient 1. And having ſaid 
theſe words, Ornie 3 1s 5, 
preleiuly cancel the 3. And 4o0g6(1 
| having added thete words, 7 

- Out of 4, cancel /the 4. And 

after theſe words, ard there remains 1, write 1 juft 0- 
'ver the 4, as you {ce here done. 

Then remove the Divifor one place toward the 

right hand, faying, how mary 

times 3 in 10, the anſwer S'2, 271 

which w: ite in the quotient; 4#g96(13 

and in your md multiply the 75 

Diviſor 3 by the quotient 3 : 

the pro2utt is 0, wherefore ſay, three times three i is 
nine, out of t:n., and there remains one, ther | {ha- 
ving cancelied the 10 and the 3,) write over them. 

Avain, reizove the Divifor 3 

one place wore, A wma 4111 

ny times 3 in ig? the anſwer 4596 (13 6. 

being 6,write 6 in the quotient, 777 —_— 
and ſay 6 times 3 is-1& out of _— 
' 19, and there remains 1, wherefore having cancelled I 
- the 3, and the 19, write 1 over 3, and remove the 
| Diviſor once more, and ask how many times 3 in 16-3 ? 
_ anſwer is 5, which write in Sr 34K 

the quotient, then in mind / / 71 Y 
, lay 5 times 3 is t5out of 16 #526 (1365 - x 206 
and there remains 1, and 777 4 EY 
cancellins the 16 and the 3 3, TED 
write over 3, 1: Now becauſe hs D viſor 3) is #d- be 
vanced fo far till it is come to ſtand under '6: mn the £9 b) 
D:videad, which 6 is the place of Unity. there,.the:- -* 
laid Diviſor cannot be removed any more,” and there- EY 2 
fore the Diviſion-is ended, and the Qu«rient being J 
1365, ſhews that the Divifor 3 is contained 'in'the'i- 
VIakua 40G6, 1365 times, and I remaining, which he- 
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ing leſs then the Diviſor 3, doth not contain it 
once. but one third part of once, which (after the 
Reader hath kill in broken numbers) muſt be joyned. 
to the quotient thus 13655 J 
Tae beſt proof of this Diviſon is by Multiplying 
the quot ent into the Diviſor, and to the Produ-t 
add the remain; then if the work be weil done, the 
ſum ſhall be equal to the D.vidend. | 


So 1365 multiplied by. 3 produccth 4095, to which 


adding the remain 1, the ſum 4096 is cqual to the { 
Dividend. A 
Here we divided on'y by one figure 3, becauſe tha i 
firſt example being cafie and clear, ſhould bea fair ® 
I:troduRion to the ſecond. _— 3 
Note, that if the Diviſor had been preater than 4, : 
'as 5, the work miſt have begun thus 4096 ( 3 


So the quotient would have been 819 ; which is |: 
one place leſs. Fl 


Example 2. 


Tet it be required to divide 1 3 1 0 7 2, © by 4096 'q 


Place them thus 13107 20( 
| 4 096 


Now the queſtion to be asked is, how many times } 
' 4096 is therein 13107? fo find and anſwer to this | 
queſtion, the Reader which hath but an indifferent) { 
faculty of judging, may do it, (for the moſt part 
. by conſidering the firft figure in the Diviſor, as hzre 


' 4, for preſently he knows that. 4 times 4 is 16, which 


. cannot be had in 13, therefore the firſt figure in the | 
- quotient mult be leſs than 4. ret 
_ Again, it cannot be much leſs, becauſe the ſecond 
.pface inthe D:viſor is 0. TEE 


EW. -.2..A 20 


DIviSIOoN®8£ 


'He may therefore venture on 3, And having put S 


3 in the quotient, ſay 3 times 4 
is 12, whuch fubſtrat out of 13 TT: 


| over it thus, ſay 2 out of 3, an| #V39 


the. c remains 1, and 1 out of 1 $37:Ssj20(3 
and there remains ©, cancelling 4996 
the o and the 13, and fect the 


Y remain 1 over the 4, as You ce. 


Then go on, laying 3 times © is ©, out of 11, and. 


- remains ſtill 11, again 3 times 9 Is 27, take 7 out. of 
10 there remains 3, to be {ct over the o, which is 0-: 


very, and 2 with 1 borrowed (to make the ©, 10, 
from the which the 7 was taken) is 3, and 3 out 0 

11, remains $, which write over the place of © in 
the Dviſor, cancelling the 9 in it, and a'ſo thoſe fi- 
gures of the Dividend 110, out of which you haye . 
taken any thing: Then laſtly, ſay 3 times 6 is 18.,. 


ſay 3 out of - remains 9, which v/rite over the 7, 


'then in the next P-acc, the 10 borrowed 1s 1, and 


the 10 inthe 18 is 1 :"Say therefore 1 and 11s 2, out 


of 3, and the remain 8.1, _ write over the TY 


, PORE 5 


2 times 4 1s 8, out of 8 ol 
remains 0, then 2 times © is © out of 1 remains t, . 


then 


|? take 8 cut of + 1 cannot, therefore (borrowing 10,), 


many times 40g6 ins 192? a Q 
it will be found ( decouſe O47 
| 0: the © after the 4) as £1Z9O 
' Cften as 4 in 8, that is 143497 x0,(320. 
_ two times, put therefore _ 489666 
| in the quotient 2, and 4999 
work as becore, ſaying, 40 
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then 2 times 9 is 18, take 8 out of 9 remair, 1, (which. 
put overg, ) and 1 out of 1 in the next place remains: 


and over the uppermoſt wr.te 0. 


©, then laſtly, 2 times 61s 12, that.is, 2 out of 2 thre 


remains ©., and 1 out of 1, there allo remains o, can- 


cel and put the remainder over as formerly. 

Now again , the Dvifor being all cancelled, 
ſhould be removed; and ask how many times 4095 
in ooo, the anſwer is nothing 0, which being put 
in the quotient,'the work is all done. 

And the quotient 320, ſh-ws tat the Diviſor 4c9 5 


is contained in the Dsvrdend, 1310720, three hundred. 


_—_—_ Limes. | 
And whether the Diviſor have 2, 3, 5, 7, or more 
places, the working is ftill like this, not differing 
from it at all. 

 Compendiums in Diviſion. For brevity. in lome caſcs, 
where: the Diviſor towards the right hand hath one 
Cypher or more ; thoſe Cyphers may be placed order- 
Iy under the D:vid:nd at firſt, and remain there till 
the work bedone, with the reſt of the Diviſor, which 


muſt necds ſhorten the Diw!ſton. 


As if 2587645 were to be divided by 15000, pl:ce 


'themthus > 2587645 


| 15 ooo 
And fay how many 


- times 15 in 25? anſwer oo 


IS 1, Which wiite in the 7 
quotient, and multiplyin 27s 7 (7 
mind the Diviſor by. the *=F787(645(172 


-- quotient, faying once #FF foo 0 
ONE 1S one, Out 0: 2 there 27 | 


remains 1, then cancel 

the 2, and the 1 under it, and write the ' remaining 1 
over it, as here -is done, then fay once F is 5 out of 
5, andthere remains 0, thereiore canccl the two 5, 


Now 
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L ing 76455 


{ Before which put the three Cyphers, And thenit is; 
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| three firſt, or four firſt figures towards the right hand, 


| the remain. 


Mu'tiply the quotient 5; 7 « 

| by the Diviſor ts 
I 2 

' The Produtt is 2530. 


# Towhich add the remain — 7645 * 
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. Now remove the Diviſor one place, and ask how 
many times 15, in 108? anſwer is 17, which write in 
the quotient, and multiply, ſaying 7 times x is 7, out 
of 10 remains 3, which write over the 0, then ſay 
7 times 5 is 35, take 5 out of 8 remains 3, which 
write over $8, and 3 out of 3 remains o. 4 

Now again, remove the Divifor, and ask how 
many 15 in 37? anſwer is 2, which write in the: 
quotient, and ſay two times 15 is 30, out of 37 re. 
mains 5, and the Diviſion is ended, the remain be- 


Proof of this. 


25 8 © 009 NT 4 
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The Total 1s x | 253 7645. 


Which is equal to the Dividend, and therefore 
the work is right. Gr 
So if one would divide any {:zm by 10, 100, 1000, : 
10000, &c. he need but cut off the firſt ,, two firſt, 


the other figures ſhall be the quotient, and thoſe cut off, 
As if 2587645 be divided by 1coo , the quotient x | 


5258 7, gnd the remain 645: NY 
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Tf you would know how many Pounds Sterling are 
in 95670 ſhillings: having placed them thus, that 
is, 2 under 9, and © under 


24 (1 - ©, then divide by 2, which 
yg 5 8 7 (o(47383 isvery eafie. So the quoti- 
FAXR ent 4783, ſhews that in the 


number of ſhillings given, 
is confained 4783 pounds; and 10 ſhillings remain- 
Ing. | 
She reaſon why the Diviſor was 2, is becauſe there 
are 20 Siillings in one Po.ind, and therefore any. 
number of Shillings is turned into Pounds, by divid- 
ing by 20, that Is by 2, patting the Cypher under 
Unity, oncly to fill a place at laſt. And this way 
of turning any number of Shi.lings into Pounds, may | 
be ealily effcl2ed by memory, if you ſ.ppoſe the | 
laſt figure of your given number to be cut off witi a | 
line or comma, and taking the half of the other } 
figures. Thus, Jet the given number of Shillings be | 
5739; Imagine the laſt hg re g/ to be ſeparated trom 
the reſt by a line this 57319; now by memory take i 
take the hal: o 573, by laying in your mind the half F 
of 5 is 2, (and one remaining which makes the 57 fol- 5 
lowing .17) the of 17 is 8, (and one remaining, which 2; 
115 10s. tobe added to the 9g. and the whole is | 
286 ls. 19 5. TS 8 
lath's way of Div.fion (as in all athers) if tte | 
Rem at laſt be greater than the Dsv+/or , the Qus- | 
r:ent is not j it, but roo little, which may be remedted | 
(without beginning the work again) by dividing the 
remaindcr onely by the ſame Diviſor, {or thereof will } 
ariſc a new quotient, which added to the former quo-- 

tient the ſum will be the juſt quotient. 
| Soif 5290 be divided by 27, the numbers being 

placed thus. | 

Pecauiſe 27 can be had in 72 but twice, put . 2 - 
tnc 
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' the quotient, faying 2 times 27 2 
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is 54, out of 72, and there. Fg 
remains 18, which write over z847 


mz cancelling as before is ſhew- 7259 « (259 


ed ; then rmoving the Divi- 7 7 

ſor, ſay how many times 27, 22 

in 189? anſwer is 7, but i; one 

ſhould miſtake, and write 5 in the quotient, and ſay 
5 times 27 is 137, outof 189, remains 54, and write 
it oyer as before; and remove the Divitor, and lay, 
how many times 27 in 540 ? anfwer is 20, but ſhouid 


' Not be aboveg ; lay therefore, 9g times 27 is 243, out 


of. 540, and the remain is 297, which being the tae laft 
remain , and greater \ than the Diviſor, ſhews the 
quorient 259 is too little. 

Wherefore divide the laft remain 297, by the Di. 
vilor 27, ſaying twenty feven is in 29 
once, and write 1 in the new quotient, = 
and ſay, once 27 is 27, out of 29 re- 297 (11 
mains 2, which write over 9g, and re- =z7#F © 
move the Divilor, and lay, 27 im 27, #7 
juſtly once, ſo write 1 in the quotient, 
lo the quotient is 11 ; which added to the forinke: 
quotient 259, gives 270, which is the true and whole 
quotient. 


A Second way of Diviſion. 


Although (as 1 have faid) the former way is more 
uled, yet this may ſeem plainer and more natural” to 
ſome , L will therefore give on example of | it. 


E xanple. ; 
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Example. 


6477734(19494 Let it Le required to divide 
; 6477734 by 334,where the 
— hrit 6gure inthe quotient is 
3137734 Rem. <calily lecn 1; ſubſtraft once 
| ' . 334 out of 647; and write 
3006 Subſt, the' remain under a line,then 
tee how many times 334 in 
ol31734 Rm, 3137, anſwer 9, by which 
* RI OE multiply the Diviſor 334 in. 
OIOO2 Subſt. another paper, the Produt. 
1s 3eo06, which ſubſtra out B 
0031534 Rem. of the remain, then the new | 
003006 S,vjt. remain is 131734- F 
 — Again, how many times 4 
0001474 Rem. 3341n 1317, an{wer is 4,for |} 
0001336 the third figure in the quo- | 
_———_ tient; by which multiply the. 
138 Rem. Diviſor, the produtt is 1002, 
ERP which rake out of the later 
6 - cFemain, as in the Marg; ne, then will remain 31534- 
WS A Now ory how many times 334. in 3153z an{wer is 
#***9; for the fourth figure in the quotient, by which 
* multiply the diviſor (in a by-[aper) the Produ& is 
3006 (as might have been ſeen above in the ſecond ? 
ration) which ſubſtrated out of the later re- | 
. main, there remains now 1474- 
.-Laftly, ask how many times 334. in 1474, anſwer 
"ks for the laſt figure in the quotient, by which mu]- h: 
WT” y the Diviſor 334 , the Product is 1336, which 
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* Wh 
.- — WdffraCted from 1474, there finally remains 138; =, 
by och being leſs chan the Diviſor, ſhews os divition 
; 1s done. | | 


Proof 
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Proof of this. 
$438: 55 
3JUQO6... 
The ſeveral ſubftratiens, and the . 1002.. 
final remain, added together 2+ 3Q06- 
.1336 
4541-2 


, Tae Total equal to the Divi- 2z 6477734 
dend. 
[f the former (as I have ſaid more uſual) way feem 
# difieult to Beginners, . becauſe the Produits o- the 
| Diviſor into the ſeveral figures in the quotient arc not 
Z ſet down, but mentally made; and alio becauſe the 
[3 ſubſtra:tion of them begins tomanide the le:t hand: 
» and laftly, becauſe the remain is Rtill ſer abc; yet 
'this later way which agrees altogether with pfain 
Subſtration before tavght, I hope is ſo plam, that 
any dil:pent Reader may acquire it withoit a Tutor. 
And yet for the better fatisfa&ion and he'p of the 
young Learner, I will add another way qr two more '*. 
of Diviſion. | 
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A Third way of Diviſon. 


| There is another kind of Diviſion which is very 
much uſed, and is in great requeſt with thoſe who 
have moſt occaſion to divide ent numbers, the man=, 
ner of working is not much unlike the way beiore_. 
7 tapht, one or two Examples will make it plain. : 
"Example 1. Let 5 be requred to divide 162433. 

hy 1321. Set down your n-mbers as you fee them 
Placed in the ogn, viz, Firſt, ſet down 162433; 


"= DIVISION. 


_ figures of the quotient in, fo are your numbers. pla- 


| had been placed underneath the Pividend, accord- | 


| and muſt at every diviſion be removed a place fur- | 


E.  . Demand how often the Niviſor may be had in the Di- ll 
t-. vidend, and place that number in the quotient , then, 
+ muitiply the diviſor by the quotient , and place the pro- 
_ duct wander the line: then ſubſtratb this product from 


| and bring that figure down to the remainder , ard then 


- ng), once one is 1, place 1 underthe line, then's 


the Dividend, then on the left hand thereof ſet the. 
WD Diviſor 1321 with a crook- 
1321)162433( ed line between them, then. 
on the right hand thereof. 
—— make another crooked line, 
which muſt ferve to ſet the 


ced in due order ; then draw a line under the Divi- 
dend, and make a prick under the figure 4, (becauſe 
ſo far the figures of the Diviſor would extend if they | 


in as in the other examples) this prick ſerves only 
to ſhow how far you have proceedggl in your work, f 


ther ,, till at length you come to the laſt figure of the Þ 
Dividend : your rumbers being thus placed with a [* 
line under them, you are ready for the werk, which || 
muft be performed according to the directions of the þ 
following Rule. gs 


THERULE 


the dividend, and ſet the remainder uncer the produdt; ji | 
then make 4 prick under the next figure of the dividend, þj 


( 


proceed as before. 
© Example, Your numbers being placed, as is before 
directed, you may begin your work in this manner: 
Fitft, ſay how many times 1321 can Ihavein 1624 


Fl 


| 
| 


f 
t 
h 


| ſay | once. place 1 in the quotient , which 1 multi 


ply the Diviſor 1322, beginning at the lefr hand, fay-]j 
nce2 If. 
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is 2, ſet 2 under the line , chen 0 once 3 is ;, place g 
under the line: laftly, 


L once 1is 1, place 1 un- 1321) 162483 (123 
der the line , them ſub- —_— 
I firatt this 1321 from 


1624) and there will re- > ELLS 
main $03. To this 303 3038 
bring down the next fi- 2642 
gure in the dividend , >. 
A namelys ; (firſt, making =, — 
v 2 prick under the 8) lo 396 3 
d will that number be O00 


# 2033,under which draw 

| a line, and repeat” the ſame work again, faying, how 
| many times 1 321 can [I have in 3038, which may be” 
7 had, two times, place 2 in the quoticnt , by which2 
| multiply the diviſor 1321; ſaying , 2 times 1. is 2, 
| place 2 under the line: then 2 times 21s4, place 4 bo 
Bf under the line - then 2 times 3 is 6, place 6 under the 
I line: laftly, 2 times 1: is 2, place 2 under the line, 
| and ſubſtract this 2642 from 3038, and there will re- + 


| main 396, to this 396 bring down the next figure of | 
| the dividend , which is 3, fo is this number made 


ne” i 26M. ta 


F once again 3 ſaying, how many times 1321 can I 
q have in 3963, which may be had 3 times, by which 2 
| * multiply the diviſor 1321; laying, 3 times 1 is 33 

| then 3 times 2 is 6; then 3 times 3 is g ; andlaftly, 
y ; times 1 is 3, which place under the line, and fub- 


[is the (lame number ; thece.ore there remains n0- 
| thing, and the work is ended; but if any remain 


| fad been, that ſhould have beet fer under the line, 
& 3 by the examples following will appear, 
ll NJ — Other, 


3963, under which draw a line, and repeat the work. - 


j firact it from the line above, which in the cxample by 


' \ i. A Bd a. ack, ag 
. . \\ .S 
” bs. —_— 
4 » 
h _ © | | 
g | | : 


- | Other Examples for Prattice. 
-$624)793 mY 8 (141 


In this Example where 


$ 62 4 793058 is divided by 
2 3065 5624, you may perceive 
— | that the quotient is 1441, 
22496. and 74 remaining , lo þ | 
" F699 that the real quotient is | 


$624 141 64 | 
7 4 remain- 
der 


The Proof of this Diviſion. 


gfe 
Ds 
W 
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This kind of Diviſion is proved by Addition, forifl ; 
you add :he ſeveral produtis arifins from the multiplica- | 
t102 of the jeveral Quotient to the diviſor ,, andaiſ7 
add the. 'u to th: 'remainder (if any be) the tutal f 
this Adgtion jiall be (qual to the dividend , if there be | 

| v0 error in th W1 k. 


. $0 in the e-aiple fol! oW.ng,. i: you add 4325} 


£ -4325)76321(17 and 30275 the fe- 
IS Eg cond product, and 
__—— 795 the 1emain-þ 


1 Progut 4325 an together, in ( 
54S 9.44 the ſame order as\ 
Eg they now ftand 


£ P:odut 3 O275 in the example 1| 
Fey: Eo AED. remaind. you ſhall find the 
76 321 1-Prcof total of this Addi- | 

tion to þe 76321, 


equal to the Lividend, which cemcnſtrates the as 
to > be true. IEF [ 


at} R , A 


\ 


4s 


A- Fourth way of Diviſion, 


There is a fourth way of Diviſion uſed by ſome, 
not inferior to any of the prec:ding, for that it is no 
burthen to the memory, and it is allo proved by Ad- 
dition. His: 

The manner of placing the figures is the ſame with 
the third kind o: Divilion laft taught; And for the 


performance of this Work , this, is 


THE RULE. 


Firſt write down the dividend , and on the left hind 
tereof the diviſor, with a crooked line betwixt them, and 
on the right hand of the dividend wake 4a0ther crooked 
line where:n to place the figures of the quotient, then draw 
a line under the dividend, aud alſo makz a prick under that 


figure of the dividend under which the la#t figure of thedivi- 


ſor would. full, were it tobe placed as in the firſt kind of divi- 
ſion. This done, demand h w ofien the diviior m.y be found 


tn thoſe fignres of the dividend , and place tnat digit 


s the quotient , then by this digit multiply the divitor, 


and ſet th: produR of this Multiplication directly under i ©; 
the dividend, begining at th? pl-ce where you made tht | 
prick, then ſubſtrat this produ% from the fig ures of the 
dividend, an4 plice the rzmainder over the dividend, cans" 


celling the fizure of the dividend as you proceed, ſors the 
firſt figures of the quotient fintſhed , then make a prick, 
ander the next firure of the div.dend, and demand how: 
often the dvifor may be fourdin the Liſt remainder, and 
the other fizure being add-d thereto, which place ut the 
quotient, and pro:ced in all reſpetts as before, till 10 
have pointed all ths firures of the dividend. 


Example, Letirbe requ> 2345) 753253 NE = 
red to divide 763253. by A 
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| 2345. Place your numbers as you ſee in the margine, 
and bec?: ſe there are 4 figures in the diviſor , there- 
fore make a prick under the fourth figure of the di: 
vidend., which is 2, and draw a line, then begin 
your Diviſion in this manner.: ſaying. 


Firſt, how many times 2245 Can | have in 7632 
(or how many times 2 can | have in 7) ſay 3 times, 


| place 3 in the quorient, 

597 by which 3 mutitiply the 

2348) 763x58 (3 diviſor , ſaying 3 times 5 
| is 15, place 5 under the 
7 935 prick, then 3 times 4 is 125 

and 1 15:13, place 3 inder 

the line ; then 3 times 3is 9, and 1 is 10, place a cy- 
pher uncer the line; then 5; times 2 156, and 11s 7g 
place 7 under the line ; then fubftra.t 5035 from 
7632 ; ſaying, 5 irom 12. and thcre remains 7, 
' Place 5 over 2, (cancelling the 5 and te 2) and bear 
ONE in mind, then 1 and 3 1s 4, out of 13, there re- 


————_—_ »” 


—_— 


mains 9, place 9 over. 5, and cance] 3and 3, then 1- 


which I carried from 6, and there remains 5, lace 5 
over 6, and cancel © and 6; laſtly, - from » there 
remains ©, which you necd not fect d:wn, but cancel 
the two levens, then will the work ftand as above, 
acd the remainder will be 597. 

Secondly, make a prick under the next figure of the 
divicend, namely 5, and fay how many times 2245 
can | have in 5975, anſwer two times, place 2 in the 
quotient, by which multiply the divifor, ſaying 2 
times 5 is 10, place o under 5, and cairy 1, then 2 
times 4 is 8, and 1 is 9, place 9g under 7; then 2 
times 3 is 6, p:ace 6 under 9; Jlaftly, 2 times 21s 4, 
place 4 under 5; fo is the product of this multipli- 
'caticn 4690, which you muſt ſubſlraft from 5975, 
laying © from 5 and there. remains 5 , Place 5 over 
5, and cancel o and 5,5 then 9 out of 17, there re- 

Tt. mains 


ee Mt 
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mains $, place 8 over 7, and caſicel 9 and 9, thenr 
carried and 6 is 5, from 9 there remains 2 , place2 
over 9, and cance! 6 and 


93 latily, 4 from 5 reſts 1, 1281 

place 1 Over 5, and cancel ZE: 
' 4 and 5 , ſo have you f&- 2343)/ 7 xx 8$(z2 

niſhed your fecond figure, FYT 

and your work will ftand #5755 

thus, and your remainder 494 


will be 128. 
Thirdly ., make a prick under the next figure of 
your dividend ( namely under $) and ask how many 


' times 2345 can | have in 12858 (or how many 
\ times 2 can [| have in 12) ſay F times, piacey in the 


quotient by which multiply the div.for, faying 5 
times 5 is 25, place 5 under $, and carry 2; then 5 
times 4 is 20, and 2 1822, place 2 under ©, and Ccar- 


J- ry 2; then 5 times 3 is 15, andais 19, place 9 under 


_—_— 
= 4 
d'I 
& 4 
ts 

| 4 
be ; 
= x 


9, and Carry 1: . then 5 times 2 1s 10, and 118 11, 
place 11 under 4 and 6; fo is the produtt of this 
multiplication 3 1925 to be ſubſtrated from 12858, 
ſaving 5 from 8 reits 3, place 3 over 8, and cancel 5 
and! 8, then 2. from 5 reſts 2, place 3 over 5, and 
eancel 2 and 5; then 7 from 


8$ refts 1, place 1 over = TIM 
3, and cancel -7 and 8; 1xVz 
then 1 from 2refts 1, olace 597 53 


1 over 2, and cancel 1 and 23 2 5)7 47x p®(325 | 
. laftly, 1 from 1 reſts no- 


ting ſo is your work end- EFEZTITY 
ed, which you ſhall find to 46 gx 
ſtand as in the __ the EL ., 


remainder being 112 
| had an intent ore to bave put an end to Diviſie tq- 
01, but there came into my ming 


K-- 
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A Rule, by which you may certainly know what fi- | 


oure to fſct in your Quotient, and never to 


take 


one too great , or too little, but that which will 
juſtly ſerve: And alſo to perform (with eaſe and 
certainty) the hardeft, and moſt difficult Sum that: 
can be propoſed in Diviſion, witho1it the aſſiſtance 
of Mu'tiplication , only by Addition and Subſtratti- 


'07, not burthening the memory at all. 


In the praRtice of Div50z, there is nothing 


more 


difficult then in large Sums (cſpecially if the firſt i. | 

gSures 0: the Diviſor be either 1,2, 3, or cyphers, and i 
the laft figures 7, 8 or 9g) to know ceitainly what fi- 
gure to put in the Quotient, when you demard how 


| often - the diviſor may be had in the dividend 


the - certain finding whereof (a |.ttle pains bein 
ken before you begin your work) do thus. 


» :0r 
2 ta- 


Suppoſe you were todivice any Sum, as 1979909, 
TT by 309 - Firft, ſet down. the nine Digits 


T.] :309 2}, 2, 3, &c. one under another, a 
'2 |] 618 painit the figu e 1, ſet 30g your 


2163 1s apainſt 4, to this add the d.viior 


nd d- 
d.vi- | 


3 | 927. for, which doubled is 618, which ſet a- 
4 | 1236 gainſt 2, theſe added together make 
5 | 1545 927, which ftands againſts 3: Add the 
6 | 1854. Civifor 309 to 927, it makes 1263, which 
7 » and 
'8 1 2472 it makes 1545, Which ftands againſt 5. 
9g | 2781 And thus to every laſt rumber,- ſtill add 


the Dzv#ſor till you have gone through 
all the nine Digits, then will they be as in the Mac- 


SINCE. 


Having prepared this little Table, fet your dividend 
and diviftor down, as in the third way of D.viſion 
prickirg the dividend, and drawing a line under it, as 


Is there directed, and as you ſee here done. 
| | = ſ : 


399) 


+ ty ” 2» Os I m 
SO RY i 


>309) 1097 909(3553 


, ES ”.." 2 


+ 3, 
1709 
M AGED 11 
SI: 
9.27 
32 


Then laying your litie Tabie before you, lookin it 
ſor 1097, the four fri. 6gures of the dividend, which 
you cannot exaQt:y find :here,. bur the neareft num- 
ber lets {which you mift always take when youcan- 
not find the juit number you look tcr ) is 927, 
again. which ſtands 3, ſet 3 in the Quotient, and ſub- 
ftra-t 927. out of 1097, -and there - will remain 
170, to which bring downyg , the next figure 
your dividend, and it is.1709 : Look this num 
your Tab.c, which \1ou cannot find, bit the next 


leſs is 1545, againſt which ſtands x, ſet 5. in the. 


Quotient, and ſubſirat 1545 from 1709, there will 


remain 164, to which bring d::wn the ne+t figure of 2 
your dividend (which here is a cypher) making it 1640+ - | 
Look this 1640 in the Table , which you cannotfind, 
Þ.t the nextlets 1s 1545, againſt which ſtands 5, fet.5 in_ 


the Quo;:ent, and {ubftract 1545 out of 1640 and there 
will remain.g5; to which -br:ng down the aſt igure 
o' your dividend 9, making it 95g. Lcok this number 
in the Tavle, or the nextlets, which is 927 againſt which 


ſtands 3, ſer 3 in the Quotient , and ſubſtract g27. 
irom 959, the remaindef is 32. So is your diviſion end- 


ed, and the Quotient is 3553 33 Andwith what caſe 
and certainty this is effected ; 'no. Multiplication being 
uſed, I leave to the Reader to judpe. — : 
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Tho Proof this Diviſion. 


This kind of diviſion is alſo proved by Adition ; 
for, If you draw a line under the work, and add all the 
figures between the two lines together , (un order as they 
then ſtand) taking the remainder (if any be) the Total 
of this addition wil be equal to the Dividend, if the work 
be true. 


Other Examples for Praflice proved, 
(4 'S 
XXI(73 
$42)7 £357 (140 


ſ#XxIs. F 

z #6 h | d 
Eon 75880 

To which add 47 3 the remainder 


—_———— ee om—_—_ 


- The ſwm is 76353 equal tothe dividend 
| 6 | 


1766 
7 #49 4 
5678)*7 45 678 (413 


| NU XA 4 
# Home 
on  #F s 
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me... Att. 4 


2345014 
6 6 4 the remainder 


©. To which add 


"The: Total is 2.345678 equal te the dividend. 
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Queſtions performed by Diviſion only. 
Queſtion 1. If apiece of Land lying in 4 loug ſquare or 


Parahelogram, contain 42952 ſquare perches, and one of 
the ſides thereof be 2.36 perches long, how. long muſf the. 
other ſide be ? Divide 42952 by 236, the quotient will 
be 182, and ſo many perches long muſt the other ſide 
_ _— 

Queſtion 2. 71 4: year there are 8760 hours, and in e- 
very natural day there are 24 hours, I demaiid how many 
dayes be there in a year ? Divide 8760 by 24, the Quott- 
ent will be 395, and fo many dayes be there in a year. 

Queftion 3. The diſhance from London to Coventry 5s 
133760 yards,and in ene mile there is contained 176 gards, 
now 1 would k:'ow how many miles it is from London to 
Coventry z; Divide 135760 by 1760 the quotcint will be 
76, and ſo many miles itis from London to Coventry. 

Theſe Queftions . perſomed by Diviſion only, are the 
converſe of thoſe that were performed by 34zltiplica- 
tion, which | the rather make choice of, that the Reader 
—_— ſee how Mult:plication and Diviſion prove cach 
other. _ 
There are one or to more kinds of Diviffon , ſome-. * 
thing like theſe laft, but | ſhall forbear excwplifying _ 
them; for much variety hclps to make a beok rather 
great than uſeful. 2 __ 
C Here is to be noted that in the following Rules. 

where there is continual vie of D:vi/ion, | fome- 

times. uſe one kind of D:w:ſion, and fometimes a- 

nother, for variety ſake, but the Practitioner 

may uſe which tie is beſt $Kill'd in, for they all pre- 
duce the ſame effect. : 


Reduction 


loweth. 


11s. 7 a. ? 


li. 
729 | 
2 © multiply 
14580 
11 add 


a CY ———_—_—_—_—_ nn 


14591 


p—Y —_— 


2018 2 


Ts 092 AIDS: 
| 7 aad 
1175099 YN, 


*; Example 1 : 


12 multiply 


= he's it be ached how many pints are ts in 4. "O04 
4 Hopſheads, and 27 Gallons ? nk 
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S Two-{old, Firſt, That which turns Great deno- 
- mination into Smaller as Pounds into Shillings 
"or Pence , this is done by X4zltiplication: as fol 


Let it be ashed bw many pence are contained i ing 


' Firſ a Shilling is contained in a pound 20 times , 


therefore multiply 719 
by 20, or (which is 
the ſame, but ſhorter) by 
2 , and put © to the pro- 
dact ., as in the Margine, 
this ſhews, that in 729 /. 
there are 14580 Shil- 
lings. To which add 11 


5s. it, mazes 14908; Shil- 


lings. 
Again, becauſe: one pe- 


ny is contained in. one ſhil- 


ling 12 times , Multiply 


14591 Þy B2., It produ- 
ceth 155092, - to: which 
add the 7 pence, ſo. the 
{um will be 175999 » and 
E-:'0 many pence are contained in 729 5. 11 5, 'F | 


Foyle 2. 


Firſt 
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Firſt, 7. Tun is equa! to 4 Hopſheads, therefore 
4 Tun is equal to 16 Hogſheads, to which add the 
3 Hogſheads, ſo there is 19 intire Hogſheads. 


Agam , becauſe one Hogihead contains 63 Gal- +: 


lons , multiply 19 by 63, 1t pro- 
duceth 1197 Gallons, to which 63 


add 27, it gives 1224 Gallons. 19 multiply 


Laſtly, becauſe every Gallon ———- 


' contains $ pints, multiply 1224 F567 


by 8, it prodiceth 9792, and ſlo 6; 
many pints are contained in 4 1197 


Tuns, 3 Hogſheads, and 25 Gal- 27 add 
lons Wii 
After the ſame ſort might dry 1224 
Meaſures be reduced , as Quar- 8 wultiply 


ters to Buſhels,Pecks, or Gallons, -———- 

and likewiſe all weights and Out- 9g 79 2 

landiſh Coins, of which the. proportion of the prea- 

ter to the leſſer is (before) known or given, 
Secondly, It is often requiſite to turn Smaller de. 

nominations to Greater : this is done by Diviſion, as 


| followeth. 


N Example 'Þo 


Let it be asked how many pounds are contained 
in. 80976 ithillings ? 
Divide 80976 by 20, the quo- #(1 


tient is 4048 /. and 16 s. re- $s 9 7(6(4048 
. maining, waich is the true an= zz v 
tyer. 


E xample 2.. 


| Let it be asked how many pounds arein 1097544. 2 
Becauſe a pound contains a ſhilling 20 times, and 


a ſhilling contains a peny 12 times, thereiore if 
109754 be divided firft by 12, the quoticnt.ſhall be 


; 9146 fhillings and 2 pence over; then if 9146 be 
moe oy 20., the quotient 5 457 pounds and ity 


_ 4+! $37 Y by 4 9 - 
"r. "4 , 
= P » ,, 
1 . " 3 
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ſhillings remaining ; fo that 109754 peice is equal to 
4571. 65. 24. 


Or if 109754 had been at firft divide by 12 times 


20;, that is 240, (which is the number of pence con. |. 


tained in a pound) the quotient had been 457 pounds 
and 74 Pence remaining , which is all one with the 
former ; fo 74 pence is equal to 6 ſhillings 2 pence. 
More inſtances ſhall not need herein , becauſe the 
thing of it ſelf is very clear. 


_—— 


Pr ogreſhon. 1 


S alſa of two ſorts, the firft is of certain num- } 


bers in A-ahmetical Proportion from 1 ; that is 
. ſuch as differ equally, as 1, 2, 3, 4, 5,6, where 


or- any other, as 1, 8, 15, 22, 29, 35, where the 


A the common difference is 1, (as is cahily ſeen || 
or 1, 3,5, 7, 9, 11, where the common diffcrenee is 2, | 


++, oxi : 
Fa.mug I 5 


common. difference is 7, this is called Arithmercal 


Propreſſun. 


2. Secondly, of certain numbers in. Geometrical 4 
Proportion from 1, that, is ſuch as increaſe by a com- | 
mon Multiplication, as I, 3, 4» 8, 10, 32, where | 


the common Multiplier is 2, that is the firſt by 2 | 
 produceth rhe ſecond, and the f{ceond multiplied by | 


2, produceth the third, and ſo on. | 


Or as 3,9, 27, $1, 243, where the common Mul- 


tiplier is 3, this is called Geometrical Progreſſion, 
Both the common difference (in the firſt) and the 


cammon Multiplication (in the latter) ſhall for ſhort- 
nels hgreaiter þ.c called the common exceſs. F: 


"Fiſt, 
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Firſt, now of the firſt ſort, or Arithmetical Progreſſion, 
the principal uſe of this is, | 
1. If the number of place, and common exceſs be given, 
to find the Lift number. | <4 
2. When the number of places ,, and the laſt number 
. 15 given, to find the aggregate , or total ſum of all the 
numbers. | 
3+, When the laſt number, andthe total ſums is given, to 
find the number of places. | 
4+ The number of places, and total ſum being given, 
20 find the laſt number. 
5- The laſt number, and number of places given, to find © 
"the common exceſs. | Pe”. 
6. Thelaſt number and common exceſs being given, td 
7 findthe number of places. 
Z Twill inftance inno more, few of theſe ever hapning 
: tobe uſed. 


7 Forthefirſt of theſe, let there be given the number 
of p:aces. | 100 
The common exceſs T 
To find the laſt number alſo ; 100 

THE RULE. 


| Multiply the number of places leſs by 1 by the common + 
exceſs, and to the produ# add the fir(t number : the ſum is 
$ cqral tothe laſt number. * og. 2. 20 
$ Sohere, multiply 99 by 1, the Product is 99, (for. x: : : 
neither multiplies nor divides) to this add the firft nuni- - 
# der 1, itpives 100 for the laſt number. | 
Or let the numbers be 1, 7, 135 19, 25, 31, where 
A or common exceſs is 6, and the number of places 
= alo 6, | 
{ Now, if the number of places leſs by 1, that is 
5, be multiplied by the common exceſs , which is 
6, the product is 30, to _ adding the _—_— 
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ber which is 1, the Tk number 31, is dutiby com- | 
poked. This i is ſo caſie that it is needs no proof. 
2, For the fecond, which is, Tre laſt number ; and 


the number of places given, to find the tora! fum of 
all. the numbers. 


THE RULE. 


Add the- firſt and laſt nmumlers together , and mltiply 
the ſum by half the number of places, the produtt 1s e- 
' gual 10/the Egregete cr ſum of «ll the numbers added 
ropeth-r, 

Soif tothe firſt number 1 be added the laſt number 
Io, it gives 101, which multiplied by 5o (which is 
baltthe namber of places) produceth 5050, which is 
equal to all the hundred numbers added together. 


And tereby may that vulgar queſtion be. anſwered, 
which is, 


If a man take uy 106 ſtones placed a yard one from 


. avether, allin a right line by one at orice, and bring 
them back one by one to lns firſk ſtanding , bow many 
yards doth he go backwards and forward? 

It 1s ſhewed bcfoie that he goes forward 5050 yards 
and he mu.: necds come hack juſt as much , thar is, in all 
101co yards, which is 5 miles and 3 3, quarters ; want- 
ing : © Yards. 


# Or ſecond: Y : ſuppole the numbers were 1, 9, 17, 


25, 33,41: V hereof the common excels 1s 8, the 


firit and. laſt 26ded gives 42, which multip/ied by 3, 


(half the number of places) the ProduR is 126, which 


IS the ſum of them all. 


. For the third thing, that is, by the laſt number | 


ang the total, to {nd the number of places. 
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THE 


, c —_—_ —— O 
PS. ® ” ud Ie AE 2 on 
_— LEO Air : a EG 


PROGRESSION. 65 
THE RULE. 


. Add the firſt and laſt numbers, and by | 
th; ſum of them divide the tot al, the quo- x4x6(;3 
tieiit will he equal to half the number =”: 42. 
places, 


This is fo plain, it needs no clearing. 
4- For the fourth, i: the total, and number bf 
places, be given, to find the laſt number: 


THE RULE. 


Divide the total by half the number of places, the quo: 

\ 7777 is a number, from which if 1 be taken, the reſt is 
4 the laſk number. T 

As let the numbers be 1, 3, 6, 7, 95 11,13, 15, or 
any other (in Arithmetical proportion) whatſoever. 
The ſam of theſe is to be 64, and the 
number of places is $, tie half of it 4+ XZ Q. 
Now if 64, bedivided by 4, the quoti- £6 + (16 
8 entis 16, from which if be taken, 44 
| there remains 15 for the laſt number. 
5. Now for che fiſth variety, if the laft numbers 
| and number of places be given, to find the common 
| exceſs. 


L THE RULE. 


From the laſt number take 1, and the remiin ſhall be 
the Dividend ;, thin from the number of places a iſo tike 
1, and mak: this later remain the Diviſor;, tam the 
= qutzent of this Diviſion ſl be rhe common exceſs. 
Ss Erample., Let the numbers be 1, 4, 7, 10, 13, 19, 
E from 16 take , remains 15, for the dividend, then 
froms (which is the namber of places) take alſo L 
remains 5 for the Divitor. - 
Now Nin I5 is divided by 52 the quotient TRE-TY 
F 2 And 
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And 3 is alfo the common exceſs, or difference be- 
ween1 andy, or 4 and 7, Cc. 


6. Laftly, let the lat number, and the common. 


excels bo given, to find the number of places. 
IHERULE. 


 Frem the laſt number take 1, and divide the remain 


by the common exceſs ; then to the quotient add 1, the 
ſum ts the number of places. 


As, let thenumbers be 1, 5,9,13, 17, 21, 25,29, 


from 29 take 1, remains 28, which divided by 4 


(which is the exceſs) the quotient is 7, to which add. 


1, the lumis8, which is the number of places, as the 
_ Reader may eaſily count. 


Geometrical Progreſſion. 


I ſhall not beſo large in this as in the former, he- | 


Cauſe theſe things are of little uſe to the Arithmetici- 
an, except where a number is to be many times dou: 


bled, tripled, or the like, which cannot be fo eaſily | 
abridged here, as in the other, - becauſe there the laſt Þ 


- number ariſing of many Adaztiozs of the excels to 1, 


was cafily {ound by one multiplication - but here the Þ 
laft number being made by many Xſltiplications of | 
theexeeſs, is therefore many times harder than the 


other. 
. The varicties here ſhall be but two. 


I. The common exceſs, and numbcr of places being 


1s: 
3&4 
> 


. 


gwven, to find the laſt number. | 
2. The exceſs, and laſt number being given, to find 
the total ſmm. 
The firft of: theſe may thus be found. Let the 
numbers be 7, 2, 4.8, 16. 32, 64, 128, 256, 512, the 


excelſsis 2, the places 10, find, out the fifth number. 
Fo: (which ig - 
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(which is cafily done, for any one may reckon ſo far | 

by heart, that is here 16, and multiply 16 by 16, it 

produceth 256, which is the ninth number: laſtly, 

multiply 350 by the exceſs 2, thence ariſeth 512, the 
number delired. , | Eh 

= $9 if the places had been more, as 52, having 
found the & number 256, multiply it by 256, thence 
comes 65536 -for the 17 th number, which multiplied 
by the excels 2, gives 131072 {or the eighteenth place, 

which multiplied by 131072 , gives 19179869184, 

for the 35 place; and that multiplied again by the 
exceſs 2, gives 34359738368, for the 36 place, that 
multiplied by 34359738368, the produtt will. be- 
11380591620717411327424 , for the 71 place, which 

1 laftly, multiplied by the exceſs, gives 236118324143; - 


4 4822654848, for the 92 place, which is the laft 

7 number of the Progreſſion required to be found. 

Y Perhaps this may ſeem ſomewhat tedious, but = 
where things cannot :be performed without laboug,, +3 

E the Reader muft content himſelf with ſuch Rules as, 

s make it lefs; for it is certain, that this way is much *. 4 


# ſhorter than to have multiplied fill by the exceſs 7x + © 
| times, which elſe he muſt have done. 8 
All this notwithſtanding, he is not bound to ule - 3 
KF the ſame nvumbers, much leſs in other queftions _ 2 
3 where the number of places is not the fame : but 
J whereas I began from the place 9g, he may begin at 
2 58, 100r 12, or where hepicaſes, fo as he remembers. 
# ſtil wherche is; for this is general, If the number be- 
3 longing to any place whatſoever , be multiplied by it ſelf, 
the produfF ſhall be the number belonging to twice ſo ma- 
* 1) places want one place. a | 
{ Now for the ſecond thing, which is to find the: fum 
= 0:all the numbers. 
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: From the laft number take the firſt, andadivide the re. 
wain by the exceſs want 1, then multiply the quotient by 
the exceſs, and to the produtt aad the firſt number, the 


| ſum of them #5 equ.il to the ſum of all the numbers. 

So 1f irom the jaft numbers, or 92 place, be taken 
1, remain is 2361183241434522054847 which 
ſhould be divided by 1, (that is the exceſs want 
1, for the exceſs is but 2) but becauſe z neither 
mul jplies nor divides , that labor is faved: Now 
m-ltiply this remain by the exce(s,, rho Produtt is 


4722356482869645z3c9696, to which adding the 


fri; number 1, by making the figure 6 next the right 
| hand:to be 7, you have the total ſum of all the 72 
numbers, 


A Qne({ion riſclved by Geometrical Progreſſion. 


A. Londoner ſcjourning in a Country Market Town 
1 Winter made h:mfel' a new Frez, Suit and Coat , 0 
which were jet 6 dozen of Buttons of Silk and Silver 3 a 
Bake: being in h:s company liked it ſo well, he. would buy 
it of hm; th: Ctizen co:ijcited io let him bave it, pay- 
ing for. the firſt Futton afingle Barly-corn, for the ſe- 
cord 2, for th: third 4, and fo on doubling to the laſt, 
-* The Bargain was liked on both parts for the pre- 
- fent, but ſhortly a ter revoked, for it could not be 
performed, and no man can be holden to an impol- 
fibility. Rs Þ 
But why this couli1 not be performed , may be 


»- jidped * Firſt, by inquiring th2 worth of fo much 


1 


Bar:y in Mony: And ſecondiy, the weight of it; 
ai} kow.it ſhould be removed. - BE 


". 


1. For tlie firſt, allowing 10000 corn3 to a+ pipt. 


(which .is.more than cnough) then 5 29Qco9 « Corns 


M4'.e a quazicrz and yet (for ſhortoing the Divil# 
Hh $I my | ? . = | - | | " 00): | 


"DIE 
Tot SF: 4 


| 


4 
\ 


done by cutting off the firſt 7 fi2ures towardsthe right ' 


. premeditaticn. 


' PROGRESSIO N. 


on) we will allow 10000000 Corns to a quarter”; dy 
which dividing the whole number- of Corns ( which. is 


hand the quotient will be Fre 2 65452386964 , and fo 
mary whole quarters there arc , omitting the remains 
as.in this caſe inconlidergble. 

Now allowing Barlcy were to be ſold at 15 d. the 
Buſhel (which is cheap)ir is ſo many Angels; and there- 
fore dividing by 2, it is 236118 324143482 poundsfter- 
ling ; which is in words, Two bundred thi; ty ſix millions. 
of millions, one hund: ed and eighteen thouſund, three hun- 
arid twen! 'y four willions , -ozie hundred forty three thouſ- 
and, four hundred eighty two pounds, which I AKEcS he 
too much for ſy Trages man to get or keep. 


And reckening Land for ever at twenty years ply- 
chale, if this ſum of __ be divided by 20, the. 
quotient is the yearly rent of 1805916207174 
pounds. "MF 

And this divided again by 365 (the number of days £Y 
in a year) the quotient is 32344075018, that is above 3 
thirty two thouſ.;nds of millio;1s & day for ever. So great 
a v=nity may be concluded qne for want of a Hetls. bw 


2. Now ſecondly, for the weight of it; if we put 
$ Buſhells to weigh 2 bundrcd pounds weight , (for * 5 
{ureit doth weigh more J then the who'e number of. 1 
quarters mu:tipled by 2, gives the. weight pf all to. 3 
be 9.44473296573926 hundred weight, and if | this -* 
be divided by 20, ( which is bat cuttinz off ons 0: 3 
Sure towards the rigat hand,. and dividing the. reſt by - 
2) or which is all one, cur off one figure from: NE 
number of quarters , the quotient 4722366483:28696 
is ſo many Trns. And therefore it. will, xequize 
47223664328 ſhips of 1600 Tuns a piece to. Cary; it.- 
And <aplequently, if RE Nation | in PF: Wa _ 
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had above 10000 ſuch ſhips, yet there muſt be above fl 
four millions of ifuch Nations ; which 1 ſuppoſe are 
not to be found jinthis World. NN 
And here I will leave this, having uſed this long 
example, (which though it require more labour as 
all greit examples do, yet the ſame skill will do it, as 
if the places had been fewer) that the Reader being 
throughly exerciſed thereby, may the caſicr leap over 
-. others which are ſhorter. "2 


_— rr 
F 
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E-. The G O L D E N R U L E,or, | | 
_ _._ Rule of Three Dire, | 
FW JHis i5 the molt #/ef#! and moſ}, eafie Rvle in 
_—_  Arithme:ique,and deſerve a Golden Name. It 

E is when there are three numbers given. or 

EE 3 known, to find a fourth in proportion with. 
= them, 

But 4numbers, are in proportion, and called Pre- 

#, " portional, when as the firſt is to' the third, fo is the 

© Jecond to the fourth. N22 


E, Asf there were given 3, 4, and 6, to find a fourth, 
' \. Which maybe to4,as G6 to 3, that is double, and that 


fourth number is $; and this is called Proportion Di- 
Fett; and the Ru'e whereby it is done, The Dire# 


7 
"" 
"7 ie# 
> 


| There is alfo another proportion called Recipro- 
gal; which is when as the firſt is to the third, fo i3 the 
The Rever ſe Rule. | DIET 0 TR 
In Dre proportion, the pr oduCtof the two middle 
numbers multiplied together, is eyer - equal $0-the- 


|  fourtktothe ſecond: A3 3, 4, 6, and 2, this is called 
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Tn. *: a firſt - =_ 16ft- multip ied ogethes 
' which ſerves not only for a Proof, but + Song of the 


Rule, which &ule ſhal} here fol'ow: the Reverſe Rule 
being deterred till we have done with this. 


The Rule Dirett. 


Multiply the ſicond term (or number ) by the third, and 


divide the Produtt by the firſt ; the Quotient ſhallbe the 


fourth numver deſired. 
Ervampie. Let the three numbers given be 2, 6, 2, 


mu t5p:'y 6 by 3, the Produtt 1s 18 ;. then divide 1$- 
þ; 2. the Quotient is 9,, which is the {ourth number in 


proportion iv ith 2,6, and 3. 


Foras2to 3, ſo 3 times 2, which i iS 6, is to 3 times 


3, wiichis 9 


W. And ſo the Prod Ct : : divided by 2, _ the Quotient ; EN 
- 9, cauſeth rhat the Product ol 2 into g ſhall be a!ſo 18, - 
and conſequently it 2 bethe firſt of ho 4 proportional < 
bers, and 6 and. 3 thetwo midd: emoſ, then is 
tne iall 


childs. 


Dima the ſecond bythe firſt, and multsply the third by 
BD the qu- tient, the pro. uCt ſille the fourth. F 
Soif onedivide 6 by 2, the quotient is 3, by which 


muitiply ; , the produtt is 9, for the fourth number, 


as before Other ways this Rule might ve expreſſed, vo 


but where the firſt way is fo ſhort and clear, there many 


other ways wou!d rather troub'e than help the perſon 


that ſhould uſe rhem. 


In the firſt way, which he re we mean to uſe, and no 


other) it the fi-/# number be x ; then the product of the 


ſecond and th:rd gives the fourth, without any Dz#viſton < 
Or, it the ſecond or third number be 1, then there needs | 
no. Multiplication , but dividing the oreater of them _ 
by the firft, the quotient (in whole numbers, for % tk n 
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whole. nwhers / po yet we —_ of them) is the 
fourth nymber which was ſought. 


Note 1 


To know whento uſe the Dir:&, or the Reverſ e Rule, 
Confider, iſmore, require more; or if /eſs, require till 
leſs , then uſe the Dzrect Rule: But if more require 
Jeſs, or leſs more, then ule the, Reverſe Rule, this ' will 
be cafily underſtood when we come to Example. 


Note 2. 


To know how to place the three numbers when they are 
wonfuſedly given, Remember that 2 of them are al- 
ways or one denomination, as ' both poxnds ,, or both 
ſheep, or both yards, or acres; and the other number 
hath another denomination : now know, that this ſin- 

- ge numberis ever the ſecond number in order. 

 _ And one of .the other two, namely, that which 
hath ſome relation to this ſecond, is the firſt; and 
| rhe otheristhezh;7d number, whole relation is ſought 
” - for in thefoxrth, whence its plain that the ſecond and 
IH fourth are alſo ofthe ſame denaminatio!. | 


-. . « And-having premiſed theſe things, let us now ex- 
F# einp! life the Rule in ſome queſtions. 


Veltion 1. 


? If three yards of Cloth coſt 4.1i. what ſhall 21 yards 
[- Coſt ? TE 

Set the numbers in order, as in the example. If 
yards coft 4 i. what 21 yards? Here. you ſec that 
the firſt x95 OY and the third nutber , are both of 
one denomination, viz,, both yards, and the ſecond 
number is of another; denomination , namely poxnas, 
wherefore the fourth number which is ſought for, 
frult be aifo pounds; therefore multiplying (accord.ng 
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to the Rule before wg So ſecond number by: thi 
third, and dividing the Product by the firft, the qu0- : 
tient ſhall an{wer the queſtion. | 

Firſt, 2 1 multiplied by 4, (which is the third num- 
ber multiplied by the ſecond) produceth 84, which 


divided by 3 the firft number, the quotient 15.28 þh, 
and fo mich ſhall 21 yards coſt - for 28 is to 4 aS'2T | 
to 3, fecing each contains either 7 times. 4 
And the work will ſtand thus. 2 1 

Yards Pounds Yards 

It 3 coſt 4 what 21 

4 

X bs, —- 

$8 + (28 %4 
5 - Ss 4 
Qpeſtion 2. 1.114 


If 4 men eat 2 Pecks of Corn ma Week, how many -j 
Pecks ſhall ſerve 1 00 men ? L 

Place your numbers as here you ſee, then multiply | 
1co by 2, (that is the third n:mber by the ſecond, S 
ndihe Produt i5 200, which divided by -4, the quo- pb 


tien is 59, for the namher of Pecks required. 1h - 4 


Men Peck Men 
IF 4 cat 2 whati 00 


'Y 3 
. , 200 J 
Xx 9 g {50 Picks 


# + 


Queſtion 3, 


Ifto FA e0F 13 Powe 13 Pilling 185 4 perce , what 
8 teat for every fLe:p ? ” ; Tuin | 
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4 Ten | / 
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3 | "Turn the Shillings and Pounds into Pence; thus: 


F. kh. 


| Mottiply 12s. by: 12, the Product is FA Is6 
"And 131i. by 240 (becauſe 240 pence 

+. © make' onepound) the Product i is WS 
by | To which add the 4 4. 2, wy” 


3 " ". 4W- Yr et 


- Trnhikes? in all 2280 
- Then the queſtion will be, If 20 ſheep coſt 3280 


— pence, what ſhall one ſheep coſt ? 
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By the Rule before delivered, I ſhould 1 
the ſecond number by the third, but in this- exanntd, : 
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the third number being 1, it doth not multiply ; I 
thereſore divide 3280 the ſecond number by 20 the + 
firſt number, and the quotient 164, is the price of one : © 

| ſheep in pence ,, which divided by 12., the quotient | 1; 
is 13 5.and 8 4, remaining , the price of every-ſheepÞ :-; 
therefore is 12 s. 84, | | ;"TPROT 
| Queſtion 4. 


How many 1o inch Tiles will pave a Floor that con- 
tains 16 ſquare yards? = of 

Firſt remember there are 36 inches in one yard in 
length ; which :multiplied into 36, gives 1296, for: 
the ſquare inches in one ſquare yard multiply 1296 
therefore by 16, [thence comes 20736, the ſur of 
all the 16 yards in inches, Hed b 

Secondly, ſeeingevery Tile is 10 inches: in Teng! 
and 16 in bredth., multiply 10 by 10, it produceth: 
100 for the ſquare inches in one tile, See the mare 
ner 01 work. | | 


#4 
$ » 


A * 4 
» 6d.) 
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s if 100 inthes require | 1 tile; whay " $5544 tnches" In 
Y _—_ 4 | 10 
b. (3-1 inches tile mches 

4 If 1co require 1 what 20736. 

1 3 o 1 

Z 997 | 36(207 
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Here becauſe 1 doth neither oy ner divide 
_ (as hath been {everal times intimated) 1 therefore 
| divide the third 29736, by the firſt 190, the quoti- | 
ent is 207, and 36 remaining. 
'Soit appears, that 207 is too little , and 208 too | 
much to do the Work : the jſt number being | 
207 52, we ſhall not trouble the Reader with this 1] 
till he know ſomething of Fractions. 


Ourſtion G. 


If 100 li. give 6 li, intereſt for a year, hyw much 
Ja FO ls. g1ve ? 

Mu! t ply 750 by 6, the produtt is 4500» which 

\ divided by 100, the Cs is 45 1. or the thing: 

[. — Fequired. 


lz. li. {s. 
If ico give 6, what 7 50? 
| 2 6 
[ 4500 
| [:. 
| #5 09(45 
2/400. 
 Wreſtion 6 
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If 7501. gives 45 [ eagtereſt for 4 year, what ſhal 
| 100 |. give ? | M al- 
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Multiply As by 100, the ode2 is 4500; which 
I divided by 750, the quotient is 6 /. for the intereſt of 
1001. for a year. 


LT IT, 
If 750 give 45, what 100 
100 


Tx 


4500 


J 
#5 $9 (6 
| 759 ; 
Many other queſtions might be added, but the 
1 Rule is {o plain, that it needs them not; and fo Se-, 
| neral, that he which can reſoive one, may as well re- I 
ſolve any other: And {orthat reaſon, and becauſe _, 
in all the Rules which follow, this Rule will be con- 
ſtantiy mace ule of, I will ſay no more o: it here. 


The Golden Rule Reverſe. 


j* 12 Workmen do any piece of work in $ months, bow” 
m_ [orkmen ſhall do the ſame in 2 months? 


THE RULE. 


Multiply the firſt term by the ſccond; and divide the 
Produtt by the third, the quotient 15 the runbrr deſir:d. 
Here 12 is not the firſt number, though itbe firſt 
named ; but tac three numbers placed in order, ſtand 
thus, 8, 12, 2, for the middle term muſt a:ways be . 
ofthe ſame denomination with that which is required. | 
Now multiply 12, by 8, the produdt is 96, which 
divided by 2, the quotient is 4$, which anſycrs the 
q cſtioa, As in this exawple, 


— 
EEO OILS 
5 - IE apt Eb VEE 


woiths. 


RAS © ls 


" " ( , 7 ao 7 2h, "6648;; * Ml 
P "77 *- of oy , 4 4 v9 a , 5 . LON TTETT _—_ * M oF rome: "EN FE int be ki y . 
i F " Y Ys 3». "_ - X - Yo) n F by mat 4 EIS p © - p > Ne , < 4 "4 - : Sd : bn of o hu 
n das wy "4 M LA. - py Wo 1. Ps 6 | We. fs SOFAS "Y P T # . bal KY 24s Te”. A FOE a Fe 4; . Fas oy” CES 3 te Pat 4 "> Lt, 1+ hls Res ia" i 0 ; - 4 G . - * I .£O 
% Ci 2 "i; [ wx. 7 125 % > a 7 Ng, 3 my 4. «Nv ; 6 3 "» Ly p w_ j % _ , wr 7 \ _ * : z [4 ov ” Y , "8 "II 
. j : F, £ N a8 6 ; E, : , we Y & 
= vx 2 ' d p as , : $ , > "Xs o 
% p wo y , A < b , wk 
Av p «»;.,% J p hs.” : 
” . V 4 : Þ: 4 
x - z I. ; "+ : 
# £ vw - © 
e ' 
P * EL 
* % , « ' 
if « WW Z 
» 
” 
.* 


months men moiiths 
8 - AN - 
| bot 
2)g96(48 


1 6 


For i: 8 months require 12 men; then ( a fourth 
Part o. 8) 2 months, ſhall require four times 1 2, that is 


48 men. 
\ For here leſs requires wore; thatis, leſs time, more 


bands ; and therefore it is wrought by the Reverſe Rule. 


Queſtron 2. 
How many Ells of T apeſtry will ſerve to hang a Room 


' 3 yarasbigh, 6 yards long ;, and 5 y.rds h:oad? not re- 
|  garding Doors , Windows or Chimney, but asif 


.” there were no {uch. 


b 
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Firfi, multiply 6 by 3, the produ is 18 , which 
doubled. (becauſe there are 2 ſides called /ergths} is 


. 36 yards for all the length. 


_ Secondly (for the ſame reaſon ) multiply 3 by twice 


' 5, that is by 10, the produtt is 3o yards, for all the 


bredth ; which added to 36, gives 66 yards, £qual to all 
the length and bredth in yards. | 
But now becauſe Ells, that is, Flemiſh Ells (for ſuch 
meaſure are Hangings fold by) is equal to 3 quarters 
ofa yard, thatis, their Eil is to our Yard as 3 to 4. 
Say therefore, if 4 give 66, what 3 ? multiply 66 


| byg, itproduceth 264; then divide 26, by 3, the. 


quotientis 88, Again, multiply 88 by 4, and divide 


the product (which is 352) by 3, the quotient is: 11 7 
| ang 
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THE GOLDEN RULE 8x 

and 1 remaining. to which the diviſor 3 being aps * 

' plyed; the number juſtly anſwering the queſtion 1s 
117 Ells, andone third part of an Ell. 


No:e 1. 


Becauſe here we had to deal with things which 
had equal length and breadth, that is ſquare yards, 
and ſquare ells; therefore one mnltiplication and di- 
viſion was not ſufficient to proportion this : bur if in- 
ſtead of working by 4 and 3, we had done it by their 
ſquares which is 16 anc 9g, it might have been per- 
formed at once; thus multiply 66 by 16, the pro- 
du& is 1056, which divide by 9, the quotient is 1 17 5» 
as before , bur | began not with this way, tor 1 fup- 
poled my Reader ignorant of ſquares. 


Note 2. 


[t might alſo have been done, by reducing all:the 

| terms into quarters of a yard at the firft, and alter 
tie number is ound, reducing them again to. clls., ' 
but becauſe it is more proper to work thus, till frafti- .- 
ons have been taught : I leaye that, and proceed to 
another que:tion. 


Queſtions 3. 

. If 1 Cloſe would graze 21 Horſes for 6 week: ;, then 
(ſuppoſing no waſte to be made) h,w many tiorſes would. 
it feed for 7 weeks ? | | 

Mu:tiply 21 by 6, it produceth 126, which di- 
} vided by 7, the quotient is 18. At that rate there- 
| fore.it would keep 18 Horſes for 7 weeks. 
'  Queſticn 4. 
If 1 Cloſe w.lt feed 18 Horſes for 7 Weeks, how long 
ſhall it feed 63 Horſes ? | 
Multiply (according to the rule) 13 by 7, the 
G produR 
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produtt is 126, which divide by. 63 , the quotient | 
is 2, therefore 2 weeks it ſhall keep them. 

The like way ſerves for Hay, Oats, or any other 
proviſion for Man or Beaſt; which may be of uſe in 
Garriſons, and ſuch like cafes where {carcity may be 
feared , to proportion. e:ther the 04. hs to the wear, 
or meat to the mouths.” 7 

Beiore I leave this Rule, (becaufe it comes not ſo | c 
much in uſe and Practice as the dire Rule doth, 
and therefore may be more apt to be forgotten) I | 
will, to exerciſe the Reader therein, propoſe the fol- } t 
lowing Qu«ft:0:s, giving the Anſwers of them, and || | 

leave the Praftice to the Reader to find out ofh'm- I] | 


, 8 Ta 


ſclf, the better ro fix it, the Rule in his memory. . 
Queſt.on 1, = 
| © ( 
h . If 12 men would raiſe a Frame inlo days; tm how || 


many days would 8 men rasſe the ſame ? 

Here, becauſe the fewer men wovld require the 
longer time, though the n2mber be 12, 10, 8, yet 
-you ſhall (by obſerving what hath been already de- 
livered in this Rule) find the fourth porportional | 
(which is the number anſwe.ing the Queii10n) to be 

15 , and fo many wen will do the woik in 8 days. 


Queſtion 2. $ 
If 60 yards of Hangings of three quarters Lroad would || 
hang a Rooms, How many yards cf half ayard in bread.h 
would ferveto hang the ſame Room? © NE 
Anſwer Ninety yards. 
Queſtion J. Fs H 
If a ynd being 12 z:ches 1t2 breadth do require 12k 
' t+.chrs in le:gth to mike a foot Square ; H- hat number of 
inches in lengt will m.ke a fo.t ſquaie, when the bread h | 
6f the hoa dis 15incher?. —_—_ 
An's cry inches, >. | Que 
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Oueſtion 4. : 
If the baſe or end of any ſolid ( 2 a piece of Timber or 


Store) being 144 inches, dv require 12. inches wn length 
of that piece to mak: a ſoltd foot ; What number of inches 
in length wil makes a ſlid foot, when the ſquare at the 
end is 216 mmches ? : | 

Anſwer, 3 inches. 

I will fay no more of this Rule; Neither will I 
I treat of the Double Rule of T hree , as arule by it ſelf; 
but come to the Rule of five Numbers, which is an a- 
] b:idgment of the other. 


T he GoldenRule( ompound of froe 
3 mr. 


Oceftion. 1. <6. 


F a hundred pound weight that is 112 pound weight) 
carried 126 miles coſt 14s. how much ſhallthree quar- | 
F ters of a handred (that is 84 pound) coſt; being carried 


'N 40 miles ? 


THE RULE. | 

Multiply the three la(t numyoers one into another, (that 
) the ' third by the fourth , and thr produtt by the 
{ fith; the laſt product ſhall be the Dividend. | 
. Apain, Auliiply the two firſt numbers together 1 

the produtt ſhall te tae Divifor. This Diviſion being 
| ade , the Quotient will be ihe numver of ſhillinss az- 
8 ſired. | 
__Exampleoftac former Oue.. ion. 

OS G-3 Firſt . 
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of the queſtion thus : 

ls. miles. s, li. miles, 
112 + , $4 :::40 

I 20 / 3-2 

2240 —— 

I12 I 4 

13440 16 8 perce 

d4 
RNT EA d 


1'34 4 


Mm 
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—— 


14112 53760 
40 "SOS 
56 4480 26380 


» 


Firſt , Place your numbers according to the tenor 


; b- 


672 13449) 564490 (42 7 


Your numbers being placed in order, reduce the | 
14 -. into pence, and it 13 368 d. then multiply 168 } 


by 84, the produtt is 14112, which multiplied by 40 


the later produ:t it produceth 56440 for the di- 
vidend. | 

Then "multiply 112 by 120, it produceth 13449 
for the Diviſor. 


Divide 5644800 by 13440, the quotient will be 
| 42 pence which is 3 s. 6 d. and anſwers the que- 
ſtion. 


| In this Rule, the fir} number and fourth, alſo the 


ſecond and fifth; and alſo the third and ſixth, are of 
like denomination and nature. 


ueſtion 2. | 


If 10 li. for 6 months yield li. intereft , what ſhall f 
625 li. yield for 36 months ? Place 
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Place them thus 3 100, 6, 3, 625, 36. 

Multiply the three laft, as beiore is ſhewed, the 
later produCt is 67500 for the dividend; and the 2 
firk multiplied make 6co the Diz4/or, then divide 
67599 by 6co the (or 675 by $5, which is all one) 
the quotient will b2 112 whole pounds; and goo 
(or 3) renaining, which becauſe it is half the Divi- 
jor, ſignifes the half of a pound; thatis 16 ſhil- 
Iings. So tie anſwer to the queſtion 15 112 {&. 105. 


ls. m. li li. ”. 
100 6 3 02:4 :-3'6 
6 3 
600 1875 
36 
# 3 MIS ch 
6)6&7F(312 11250 
6646 5625 
67500 


Which might have been piven in one denomina- 
tion, namely 2250 ſhillings, ii be ore the work the 
pounds had been turned into ſhillings, by multip!y- 
ing them by 20, as hath been ſheiwed beſore. 

But ſince moſt que'tions, except ſuch as are ugi- 
cd {or the purpoſe, are apt to end in ſome FraQion, 
| (hall next treat of Fraftions. 

Oaly 'firſt, having: ſpoken of the double Rule of 
Taree, this may let you know, that all queſtions 
which are wrought at once by the compound Rule of 
F.ve, may be done at twice by theingle Ru'e of 
Three; and the doing of them fo by two Operations, 


F is called, The Double Rule. 


As in our laft queſtion, there are two tnings conſi- 
NS deiable, 
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a derable, the difference of money z and he difference 
of rime. 

Firſt , for the money. 

Say , 1f 100 6b. give 3 bi. what "y li: ? anſwer 
185% 355 > [, ” 

Secondly , for the time. 

Say » if 6 m0. pive 385 li. what 36 mo. anſaer 
| 112 2 1s. 
K © Bur this will be better rnde: ſtood anon; and then 
=. he Reader may uſe that which and beft.. 


Of Fractions. 


He word Frettion ſignifies a bre.k.ng , or | 
brexcch ©. any intiie thing into parts; and 
when a' number 1s broken fo, tte parts 
(which muſt needs be every one lefs than 
the whole; and. the whcle is acco' nted but One or 

Unity) being leſs than Unity , are called Fractions 
(that is, f agments 07 pieces ) of Unity. Now the 
Unite, or intire number which is to be broken, may Þ 
be any th ng, as one pox; d, in reſp ec cf which, Shil- | 
[ings and Pence and Farthings are Fr. T0777, or, one 
ſhilling, in reſpe&t of which, p:7ce and farthirgs are 
Fratt.ons:, or, one peny, in ref; ect of which f*: things þ 
are Fr: hes - and the like-of f erp1.ts and Me ſures, k 
or any other thing robe bioken into parts. 
In Fraflions, we ſhall tieat fi. ſt of NVuneration, thenÞk 
of Mn: riplicaticn and Diviſion, then 0; Reduction ; 
and lafily Y, of Lt6 t:on and Subſtr, ion, 
The zeafon 0! th.s O, Gr will {ſoon be ſeen; < 
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* thoſe part; are taken, or contained in the Frattion, 


$15 


"NUMERATION, © og72 ® 
Multiplication and Diviſion arc here much cafier than A 
Addition, &c. and therefore ought to be learned be- - 
ſore them. 
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NUMERATION. 


Uneration is nothing elſe but the way of wri- 
ting Fraftions ; and that this may b2 done, 
we muſt conlider that any Vnity, or Numoer 
repreſenting an Unite, may' be broken into 

two parts equal; and titen each of the parts is called 

one ſecond, or haif ; or it may be parted into three 

equal parts , and then each part is called one th:r4 , 

and two of them are called two thirds ; and the like 

may be underſtood if it were parted into 4, 5, 6, 7, 

8, 9,.20, 5O, Or 100, or how many {oever, | 

Now towritetheſe; do thus : 


ts, 
HR 


One half FL 
One third ; 
One fourth z 
{| One lifth |, L 
Writes One ſixth > Thus & } 
| One ſeventh | 45S 
(ne eight : l 
One ninth =- 
LOnetenth | LL 


In every one of theſe 10 Frations, the Number be- _ 
low the line is called the Denominator , and ſhews 
into how many parts the Vnzre is broken. 

The number ahove the line ſhews how many of 


and is therefore callel the Numerator : $9 in the 
G 4 Fration 
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be broken into 5 parts: and the NVumerator 3 ſigni- 
fhes 3 of ſuch parts to be contained in the Frattion 
which Fraction therefore is called three fifths. 

And here it is plain, that, As the Numerator is in 
proport on to the Dernomrrator : fo is the Fraction to 


1, or Unity, forzor3: or any the like, is equal to 1. 


And therefore all Frattions are quotients of lefler 
numbers divided by greater, as + ſignifies 4 to be 
divided by 7, and as the dividend 4, is to the divi- 
Tor 75: ſo is the quotient 4 to Unity. 

And therefore this line of ſeparation which is drawn 
between the Divided and Divsſor, doth properly ſip- 
nife Diviſion. 

Hiherco we have Ipoken only of ſuch FraRtions 
25 are leis then 1, and thoſe are called Proper Frat:- 
075 : but there are alſo 23, 32, 53, 65, and the like 
mixed Numbers; which ſo written ſignifie tro and ar 
half, 3 and ; quarters, five and a ſeventh, 6 and 3 fifths. 
Theſe by muitiplying the whoie Numbers, by the 
WDDenominator, and to the produtt acding the Nu- 
weratorsreſpeRively, are turned to 5, "5, 32, 33, which 
are called Jwproper Fratt:ons,"* becaule every one of 
t:em contains more than Unity. 

| Theſe, nevertheleſs may be multiplied, divided, ad- 
ded , or ſubſir.&ed in the ſame way as are proper 


Fraftions. . And this ſhall ſerve for Numeration of 
Fradtions. 


MULTIPLICATION. 
= THE RULE. 


7 Ulriply all the Numerators together, the leaſt produtt 
ſhall be the Numerator of the produtt requirea : 
*— Likewiſe 
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Fration 3 : the Denominator 5 ſhews the Unite to 
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Likewiſe multiply all the Denominators rogether, the laſt 
produtt ſhall be the Denomirator of the produtt ſought. 


Erxampl: 1. 
If } be to be multiplied by 4 Multiply the N#- 


merator 3 by the Numerator 4, the produdt is 12, for 


the Namerator of the new produt. Alſo multiply- 
ing the Denomnator 5 , by the Denominator g, they 
profuce 45, for the Denominator of the deſired pro-. 
dug, ſo tnat product which was required, is 2. 


Example 2. 


If 2,3, 4,5, and ,} were to be multiplied all toge- 
ther, begin with the Numerators, ſaying, ounce 3 is 3, 
and 3 times 4-is 12, and 12 times F is 60, and 60 times 
3 is 180. for the Numerator : Then multiply the 
Denominators : laying, 2 times 4. is 8, and Stimes 5 
i540; and 40 times g is 360, and 360 times 111is 
3960, for the new Denominator. S0 that the pro- 
dut of all theſe is 553, that is 1644 to z, as ſhall 
be ſeen hereafter in RedufFton. 

Ard thus it appears, that proper Fra:t:0ns being. 
leſs than Ore , arc tif] made leſs by ulriplying : as 
here the produ:t ,* is much lefs then 3, which is the 
Jeaſt Multiplier; and the realon hercof is plain, {or 
ſeeing Mnitiplication is but the taking of a Number, 
a certain number of times, if that number of times 
be more than 1, then the Number to be taken is 1n- 
creaſed by being taken more than once ; but if the 
Number of times be 1, it is not increafed nor dimi- 
niſhed, but is ii] the ſame; Laſtly, if that number 
of times be leſs than 1, as 5, the number not being 
tiken once, but half o: once, produceth a number 
leſs by haif; that is, the halt of the number to be 
taken; and the like reaſon is of all others. 

Example 
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Example 3. 


Moltiply the mixt Numbers, ; 5, 4, and 5}: Firſt 
(as hath been ſhewnalready) turn them to improper 
FraQtions - thus, firft ſay, 2- times 3 is 6, and 1 is 7: 
So the firſt is 2. Socond; 'Y , 3 times 41s 12, and 1: is 
13: lo the Second is ' 3 Laitly, 4 times 5+ is 20, and 
3 is 23: ſo the laſt is 7. Now the Fractions to be 
multiplied are 2, 3, 2nd 2, Firft, for a new Nu- 
merator , lay, 7 times 13 is 91, and 91 times 23 is 
2093, for anew Numerator. 

Then ſay, 2 times 3 is6, and 6 times 4 is 24. So 
_ thenew Denommator is 24. | 

And the product of all theſe Frattions is 3, that is, 
it real diviſion be made, 87 ;3 


DIVISION. 


| DB z0n, To divide one Fraction by another, is but 
the croſs multiplication of them ; that is , the 
| Numerator of the one, by the Denominator of the 


other ,, and hereby the *proportion of one : Fraction 
to another is ſeen. 


Examp- e I. 

Divide 3 by $5, to do it ſer them 
thus: and mu'tiply as the croſs leads ; 
Saying, 3 times 8 is 24, which ſet 
over the Croſs for a new Num:r i- 
tor , and 6 times 4 is alſo 24: which 
{ct under the Croſs for a new Deno- 
minator ;, ſo the quotient is 5, that is 1, which ſhews 
the Fractions to be equal one to another. 


Example 2. 
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Example 2. 


Divide3 bys. Firit, ſet them 


thus : And fay, 3 times 9g is 27, for a 
a Numerator , and 5 times 4.15 20, 3 | 
for the Denominator : ſo the quoti- F g 


ent is 2] , and fo many times is 4, 20 
contained in 2 that is, as 27 is to 20, ſas? to 
and {o 1555 to 1, | | 
In Diviſien it is to be remembred , that the NVu- 
 merator of the quotient ever ariſeth of the Aumera- 
tor of the Dividend : And the Deriominator of the quo- 
tie;;t comes of the Derominator of the Dividend, each 
being croſs muitijlied as before. And alſo remem- 
ber a'wayes to fect the Dividend on the leit hand of 
the Crols. | | 
If a Fraticn be to be divided by. a whole num- 
ber; Multiply the Denominator by that number, the 
produtt gives the new Denominator, and the Alume- 
7,797 remains the ſame. So if 5 be divided by g, fay _ 
5 times 4.15 46. So tke quotient is zz. _ 
Or if : were to be multiplied by. 9 , the product } 
"by maitip'ying the Numerator by g,) will be}: that 
| ; 


165-2. 5. 
Example 3. Ore 

2380 
Divide *P hy #3, thus: ſay 320 ” AM 


times 9 is 2880, fora Numerator; 320 
And 8 times 45 is 360 for a Deno- 8 
minator. So the quotient is *;2, ; 
_ -: 360 - 
For *Pis equa) to 40, and 4% 
equa! to 5, but 40 contains 5 eight times, | 
_ And ſo in the ſecond example, it may be proved, _ 
that as 27 to2c, ſois}tog. For firſt, muttiply the | 
. two. 
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to middle moſt. then 2o times 2 1892, "RE Is 12, 
Secondly, multiply the firſt and laſt, and then 27 
times {1575 : that is alſo 12, | 
Wherefore by that which hath been ſaid in the 


Golden Rule, the four numbers 27, 20 3, 52 ACC pro- 


Portional. 


REDUCTION 


E DUCTION OF FRACTIONS is 
threefo'id. 
1. To reduce one Frattion (which is not already 


in the leaft) to reduce a Denomination. 


2. To reduce many Frattions of divers denominations, 
to one Denomination. 

3. To reduce any Frattion from one Denomination (as 
near as may be) to any other Denom nation deſired, 

1. For the firft of theſe, To rrduce a Frattion to 
its leaſt terms, Divide-both the Numerater and the 
D:nominator by the greatcſt Common Diviſion that you 
can think of; the two Quotients being placed re- 
ſpectively in a Fraction, that Frattion ſhall be equal 
to the former Fration., and in leſſer terms. 

-" Cin the 3 Examples of Diviſion) to reduce 333, | 

i» divide 1880 by 360, tie Qgotzent is B- then | 
Avid 360 by 360, the Quo:ient is 1 and the new 
Fraftion ©; is. equal to the former FraQion *3;2, and 
in lefs terms, as you may fee. But to find the great- 
eft common diviſor , this s 


| The Rule. 
Dvvide the greater term by the lefſer (T mean by 


terms, the Numerator and D:nominator) and by the re- 
| mainder 
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mainder (if any be) divide the diviſor, ard if any thing 

fill remains, by that diviae the laſt diviſor , continuing 
this courſe till nothing remain greater then Unity). chat 
diviſor which is leaſt of all , is the greateſt Common 
mealure of both terms, by which both being divided, and 
the quotient placed lik; a Fraftion, that Fraction ſhall 


| be equal to the former Fraftion, andin the leaſt terms. 


E xample. 


Reduce '{; to. the leaft terms; firſt divide 148 by 


16, the quotient is 9, and 4 remains - apain , di- 


4 
. 
R 4 hy 
a” 
FG 


oy WT) 
S... 


vide 16 by 4, the quotient is 4, and nothing re: 
mains ; where.ore taking 4, (the laſt diviſor) for the 
greateſt common diviſor, by it divide 148, the quo- 
tient is 37, and by it divide 16, the quotient is 4.\ 
Theſe two laft quotients placed orderly io a Fration, 
make *?, which is equal to '#, and in the leaft terms, 
ſor no number greater than 1, will divide evenly 
both 37 and 4- £1 
Other wayes there are of leſſening FraCftions, ag 
dividing the terms (1: they be even numbers) by 2, 
and the quotients (if even) again by 2, or elle by 


'3, or any other number\that will divide them both 


evenly , that is, leave nothing remaining, but the for- 


mer Rule being general and calic ſhall ſerve'or all. 


Il. Now ſecondly , To reduce many Denominations 


to one common Denominator. Let the Fractions _ 


DE 3, Þ» 2, 39) to be reduced all to one denomination, | 


The Rule. 


_ . Multiply all the Denominators together ,, and the laſt * | 


Produtt ſhall be the common Denominator to all the 


 Fratttons --' Then multiply every particular Numerator 
into all the Denominators except his own , ard the laſt 
Produt ſhall be Numerator to that Frattion. 


Thy, 
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\Thus to reduce the forementioned {inte 


> + # 15) into one Denomination : Say, 2 cimes 
4 is 8, and 8 times 5 is 40, and4o times $is 320 , 
and 320 times 10 is 3209, this laſt produt 3200 
ſhall be the common Denomivator. Then to get Nu- 


merators foc every one of them : As firſt, for the firſt, 


fay 1 time 4 is 4, and 4 times 5 Is 20, and 2© times 
$8 is 160, and 160 times 1o1s 1160. For the fiiſt 
Numeration ; 1o the firſt Fration reduced is 152. Then 
tor the ſecond Numeratzr : 'Say, 3 times 2 is 6, and 


6 times 5 is 30, and 3 30 times $ i is 240, and 240 times 
10 is 2400. So the ſecond Fraction reduces, is 222, 
After the tame manner may the other three be re- 
duced to #2 for the third: #3 : for the fourth : 
and 2532 for the laſt : theſe are ſeverally equal to 
the other , the firſt to the firſt, &c. as ma: bepro- 
ved thus, 


' Let the Unity be a pound Srer1zng, then 


$, | 
The: otitis 10 pi 
- 
and }is 15 
and * is FE.” 
and } is 17 6. 
_ and;2 is 18 
In all | 65,68. 


That is 3 whole Unites, and 16 + 64. over; Turn 
16 5. 6 d allto fix pences, it is 33 , and becauſe 6 4. 
is the forticth part of a pound, therefo:e all the Fra- 
Ctions are equal to 38 

Now add the new Frations (which being all of onc 
- -m— may bc added lize whole Numbers. : 
tnus 
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L 16 00 
2 4 00 
25 60 
28 00 


28 80 


In-all  - 1223 40 


Which divided by the Deneminator 3200, the quo- _ 
tient is 3 352. Now #8, reduccd to the leaſt terms, + 
as hath becn ſhewed how'1it may, will be 3, fo the ' 
{:m of thefe alſo 1s 333, which is equal to the ſum of 
the Fraftions given to be reduced, and therefore they 
are equal in ſum, and might be thus proved equal 
{everaily, that is, the firſt of them propounded to the 
firſt 1educed. Divide the Numerator 1600 by the 
Numerator 1, the quotient is 1600. Allo divide the 
Dcnominator 3200, by the Denominator 2, the quo- 


2 tient is allo 1600; and fo may any of the reſt be p:0- 


ved equal by the equality of quotients. But 1 leave 
it as Plain enough already. 

Ill. Thirdly, Any Frattion being given, tochange 
the denomination ro any otrmer more requiſite, retatnne 
ftifl (as near as may be) rhe ſame value. 


THE RULE. 


Multiply the Numerator given, by the Denomina- 
tor required, and divide the Produf bythe Denomina- 
tor given; the Quotient ſh.l{ be the Numzrator re- 
qtired. 

Example. 

Let the Faction given be ;} of a pound Frerltny, 
what is that in the twenticth parts or ſhillings { Mul- 
tiply + by 20, tic Produl 13140, which di.ided by 
13, the quotient 1o 73 that 15, 10 5. and 43 WD | 

ing 
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| ling ;. which may be brought to pence thus, mnlti- 
ply 10 by 12, Produet is 120, wich divided, by 13 + 


4@ 


quotient is - ,3 4. And again, multiply 3 by 4, the 


produtt 'is 12, which divide by 13, quotient is 2 of 


a farthing, ſo ſeven thirtcenths ot a pound is 10 -, 
94. and almoſt a larthing. 


But he which is reſolved to have it in the ſmallef 


coin, do it at firft work; for ſeeing a farthing 
is the 960: part of a pound, multiply 7 by 960, they 
produce 6720, which divided by 13, the quotient 
is 516 farthings, and 4; of a farthing : theſe farthings 
may be turned ro ſhillings, dividing by 4$, or to 
pence by 4, as in Reautron. | 

This Riſe though it be-briet and plain is of great 
uſe in Arithmetick; eirher for tuining Natural and 
ſucd Fractions into Decimals; or any other defired 
Denomination, with ſuch facility and ſpeed as may be 


wiſhed 6 
IV, F ratt 10s of F Yr alt 1018s - 


In reduttion of FraQions , ſome make another , 
or more parts, as Fratt:ons of Frattions for one : that 
is, when there is a part of a Frattion; or a part of a 
part of a Fra#tion, &c. to be valued in one Fran. 


j THERULE. 

Multiply all the Numerators together the laſt pro- 
duct ſhaft be the Numerator deſired: Then mnltip!y 
all the Nenominators together ,. and this laſt produtt 
ſhall be the Denominator ſoxghr. 


: Example. 
Let the Fraftions of Frattions propounded, be + of 
2 of 3, for fo they are ufually written; and let the 
Numerators be multiplied - faying, 4 times 3 is 12, 
and 12 times 1 is 12, the Nimerator theretore re- 
required 
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quired is 12: then for the Denominator, fay, 5 times 
4 is 20, and 2otimes 2 is 40, for the Denomjnator 
required; and;; iscqual to? 0:Zof;z. 


T he Proof. 


Let the Unite be 4o F. one fifth of 4o is 8, and 
therefore {15 32, of which one fourth is 8, and} is 
24, of which one half is 12, and therejore 5 is the 


juſt ſum of all the FraQtions : This needs no farttier 
c.cmpliſying. 


; O add many Fractions into one ſum, conſider 
{ whether trey be all of cne Denomination or 
divers : if one, Then add ail rhe Numerators 
i together into one Sum, that ſung is che new. 
” Numerator - and the Denomnator, in this caute is nvt 
| -alcere!]. | 

$ Example. 

4 Let theFraQtions to be added be2,* 5, 5, Add the 
{| Numerators : ſaying 2 and 4 is6, and5-js 11, and 


11512. Sothe ſum of them all is '3, that is 3 Unites: x 

As, let the Unite be 20 s. one fourih 1s5 5s. and 

:1s 10s. and + is 20 s, which add:dto 109. is 30 

# 5s.then2is 25 5s. which added to thirty ſhiijings - gives 

* 55s. Andlaftly,Zisy s. which add<d to 55 5. makes 
| 60s. that is 3 tines20 5s. thatis 3 /. or 3, Unites, 

} ButiftheFrat ons to be added, be of divers de- 

Nominations ; as let them be 3.2, 4, 4, then (by the 


# 2: 4) 539 : 
Reduction afore-going) they muſt be turned ail into 


one 
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"SUBS TRAT CION, 


one denomination, and then they will be 33, 32, 2% 


v0 4$9) J$63 


and 75. and may be added like thoſe betore : thus, 
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In all 158 © 


So the fum of a'l is. '$4, or 3: or thatis ; =, 


which if it be money, and the Unite 1 /, it is then | 


31. 1s. and 104.as may betryed thus, Firſt 2} ofa 


pound, is 13 s. and 44. and} is 155. and? is 16 5. 


£ 
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I aſtly, Zis17s. 64. Theſe all added together. the -: 


theſumis 31. 15. 104. 


SUBSTRACTION. 


N SUBSTRACION of one Fraction from 
another, if rhey be buth of one denomination : 
It is done by taking the Numerator of one frem 
the ANumerator of the other, the remain is the 
new Numerator , and the Dexomanator the ſame as 
before. 
So if ; be ſubſtratted from ©, the remain is £, the 
like of all other. 
But if they be not of on Denomination, tiey 
muſt firft be reduced to. be ſo; then that which is faid 
before is ſufficient. 
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Concerning the Golden Rule in 
Fractions. | 


, 


'He Goiden Rule in Frattions 1s the ſame as in whole 
1] Nnmbers, I will give you but one inftance. 
I* : of a yard of Tape coſt ; of a peiiy, what ſhall one 
Inch, that is, 5; of a yard coſt? 
Mu'tip!y the ſecond by the third, the product is +, 
which divded by 3, the quotient is ;4; of a penny, 
for the price of ;; ofa yard. 


Otherwiſe. 


Sceirgiof a yard may be turned to 27 inches: 
Say, if 27 cofſt;, what 1? divide; by 27, it makes 
; for the anſwer: which is equal to ;, and in the 
leaft terms. = : 
| And where ſocver this may be done, to have the 
firſt and third Nu nbers of Fraftions of one denomi- 
| Nation, the beſt way 15 to work with their Numerators, 
| not regarding their Denominators at ali: As, 1/3 
| coft:, what 1? Tiſtead thercofwrite. If 2 coſt 3, what 
7? Multiply 3 by. 7, it produceth *3,, wh.ch divided 
4 byz,. the quotient 1s*;z, and that is the anſwer in 
& theleaſt terms. 

4 And all this wile ic ſhould have been noted that 
| the Fractionz are ever writen in a {mailer figare 
then the who'c Numbers. | pet: 
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100 T he Rule of Prattice: 


— 
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TheRULE & 
PRACTICE. 


? N the Golden Rule, or Rule of Three Dire#, 1 inti- 


mated; that if the firſt of the three Prepoitio- 

nal Numbers given were Ozc, that then the Pro- 

du&t of the ſecond and third numbers pives the 
fourth Proportional Numbers ſought without uſing 
of any Diviſion ,, —— Allo, that ifthe ſecond or third 
of the Proportionals given were Oze , then there was 
no need of u!tiplicat on;, but dividing the greater 
ofthem by the firft, the Quotient ſhall be the fourth 
Proportional ſought tor. 

And from hence is framed this Rule of Pradice, 
(by ſome called the Merchants Rue) which always B 
hath Ore, an ingredient in the Queſtion, and it is no ' 
other but an A-r1dgement or Compendium of the Rule. 
of.Three, when Cne 1s one of the three Proportionals | 

ven 1 
. And thar ſuch Queſtions that are to be reſolved by | 
this Rule may be the more readi!y and eafily anſwered 
(Money common!y being cne of the three Terms) | 
it is expedient that he which intendeth to make | 
much uſe of this Rule, ſhou'd have readily in his mind F 
the Ev:n or Aliquot parts O' a Pound, of a Shilling; 
| and of a Peny, And allo to have in Memory the fe- 
veral Prcdufts of 12 (the number of Pence in one 
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chiltzo) mu:ti 'zed into 2, 3545 35 6,7, 8, : 10, ks 
= x by. Al which are ſet downin the fall Ts i: 
Lles following, which ought firſt perfectly to be learned 'Þ * 
by heart, before farther Progreſs be made into this 
Rule. |  Tantrs 
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' The Ruleof Praflic, nos © 


TA BLE I. The Aliquot or Even parts of a Pound 
or 20 Snllings. 


ſh —4.) 1 1 
J-——-O One Twentieth;: 
Ynn—— One Tenth To 
| 2——6! ; One Eighth; | of a Pound 
3 ——4 Þis the? One Sixth; Or 20 5. 
4. — 0 | One Fifth: E * 
F—-O | One Fourth : -_ 
6—— 8 One 1 hird; | 
I0—0O: } LOne Half; ; } 
TABLE LI. The Aliquot or Even parts of 4 
| Sh; ling. 
d.—-q. 
1-—0] [55 One Twelfth ? 
1—2 z One E'phth | 
2—0O | + One Sixth. of a Shilling. 
Z3——O > is thes ! 1 One Fourth | 
4.—--O | 5 | One Third ; 
6—0}) L i One Half 


. TABLE III. The ſeveral Pencein 4 Shilling 
multiplied by 12 


No 
na 
—Y 

to 

_ 


| | | 6 


Pence mu'tiplied bys 84 - 
.12 produceth g6 
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ww — O © CO Un +> w 


a 
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by" es - Role of Prafice. 


For the working of the Rule of Prattice , when the 
Price given is of Equal parts of aShill;zg this is. 


THE RULE. 


Knowing hy our Table what part of a Shilling it ts, 


(whether 5, i, 3, &c.) divide rhe ſum propounded by it, 
and the Quotient ſhall be the number of Shillirgs anſwer- 


ings cur nejrion. 
Example. 


At 6d. tie Once , what 7625 Cunce? Six Pence 
is (by your Table);zot a Shilling , wheretore take 
one bal: of 7625, and it is 38125. and 1 remaining, 
which 156 4. So that 7625 Qunces, will coft 38 12 5. 
6d. which is reduced into Pounds, by cutting off the 
laſt figure towards the right hand of 3812, and rak- 
ing the hel! of the other figures, which wil! be Pounds 
and if one remain, in taking of the half it is 10 5.— So 
the itgure 2 being cut off from 3812, the half of 38r 
1s 190 and 1 remaining, which is 190 5. 12 5. So the 
Price of 7625 ounces will be 1,011. 125. 64d. Ando 
wult you Ug or al! others. As if the price be, take}, 
if: take 2, as by the Examp'es foliowing. 

(13 Ar 6 d. the Ounce , what 9625 Ounces ? 

4 38112—6 a 
1090 12—6 4. 

2) At 4 4. the yard, what 262! yarcs? 

; 120[7 

| 60 li. 7 5. 0 4d. 
(3) At 3 4. the Gallon, what 089 Galicns? 
2417 3 d. 
3 oY Te” 0 our = | 
(4) At 2 d. the Pound, 17%0 Pounds ? 
E 1'1 2\6 8 d. 
i <Ir0x "vo; 


KA 


>" I EI 4 q 4 a of 
ET OS, HO Tg 
3 . 1 G3 k 4 : 


*.. 
ve 
v; 
- 
bo 4 
Ne 


ſame manner, as Pence, 


The Rule of Pratfice, 
(5) At1d. 2 q. the Ell, what 9623 Ells ? 
| g | 12012 104. 2 g. 
| 60 l'. 2.5. 10 4.29. 
(6) At 1 d. the Ounce what _— Onnces ? 
2 | 5 6 - | 
2(ls. 16 5. 
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Thus have you Examples when the price is ever 
parts of a Shilling , But when they are uneven parts of 
a Shilling, as 5 d. 7 d. or the like, then you muſt do 
the work at two or three Operations , though in the 


Pence d.#. 
bM | 3 and 2 
| 1T/i/ o+ and 3 
If the 8 4 and 4. 
Price be } gf take for it }6 and 3 
10 6 and 4 

II 6and 3 and 2 


Exaniples of theſe unenen Parts of a Shilling. 
(1) At5 d. the Gallon, what 6254 Gallons ? 


J_— — 


itis3d. 1563 6 4. 
tis 2 d. 10.42 4 d. 
5  260]5 | Ine. 
| 130 'H. F#. 108. 


(2) At 954. the Ounce ,, what 9271 Ounces? 


318 4 4. | 3090 4 4. 
i1$3 d. 2317 9 4. 
7 | 540]8. 1 d. 


279 'h6. $5, 14, "oY 
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( 4) At8 d. WET, 1 that 7952 Yards # 


Lis 4d. 2650 84 
318 4d. 2650 84. 
S | $300 4 d. 


267 08. 1-3. 4 d 


(4) At 94. the Ell, what 3769 Ells ? 


1is6d, 1184. 6d, 
als 3 4. 942 3 d. 
9 28216 gd. | 
142 bs. 0-4. 4 6 


(5) At 104. the Dozen, what 625 Dozen? 


3196 d. 312 6d. ] 
31S 4 4, 208, 44d, þ 
10 5210. 10 d. 

26 li. 08: 10 4d, 


_ (6) At 114. the Pound, what 6952 Found ? 


1ijs6d. 3476 

TiS3 4d. 1735 

1is24. | 1178 3d. 

| I 1 37]2 8 4, 
318 Us, 1:88. 7 


(7) At 124, or 15. the Ounce, what 9871 Ounces? 


-: of 20 5s. therefore 98 72 is 


APD CINS: (4dz li 12 5. 
If the Price of the. Commodity 1s in Farthings, 


or Half per.ce, bring the Sum into Pence, and work | 


as n, the preceding Quelſi ions ,and accordiig to the 
following EXaMp:es. = 


(1 At 


pa £94 —Yy" sf _ 3 
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(1) At 1 9. the Pound, what 6392 Pound? 


1598 
13(3 2 d. 
6H: 19: 8. 26; 


wolf 
ON PD) = 


(2) At 2 9. theEll, what 3625 Ells? 


;. 18:2 þ 2 9. 
To 151 


SF ls. 11 4. O A. 24+ 


(3) At 3 9. the Ounee, what 7321 Ounces ? 


; 3660 34- . 
+ 305 
2 152 6d. 


4517. 
22 li. 19 5. 64. 5 q 


This is the manner of working for the even parts 
of a Peny, but if they be uneven parts; As two pence 
3 farthings, five pence 1 farthing or the like, Work. 
 þ jt for the even part of a Shilling, and then for the far- 
: things; which added the work is done. As in thele Ex- 
amples. 


(1) At 34. 39.the Ell, what 8:9 Ells? 


; 204 3 q- 
: oo: WE 
25ls 


12 15, 15. 04. 392. .. 


P14 


(2 ) At 449. 19. the Pound, what 7135 Ponnd ? 


L 1189 3 

again . 1 30D 0-2 

: 148 8] 
2F2|8 : 


For the even parts ofa Pound, you muſt take the 


parts as you find them e-prefſed in the Table; as for 


10 -. the ;, for $5. thez, for 4 5. the z; as in Example 
(1) At4s. 64. the Ell, what 6294 Ells? 


- -f 786 li, I 5s. 
(2) At 4 s. the Ream, what 735 Reams ? 
: 47 li. 


If (in this Rule) at any time the Queftion conſiſts 
- of the part of an Fll, Yard, Pound, Ounce, Croſs, 
or the like ; you muſt deal with the hole E/l/s ., Yaras, 
Ounces, &c. firſt, and afterwards add the price of 
the 3 +, 5, or what other part ſocver it be. And thus 
much ſhall ſuffice for this Rule of Praftice. 


6 The RULE of 
FELLOWSHIP. 


| 'His Rule is uſeful for Merchants, and alf ſuch as 

_ Trade in Companies, witha Joynt ftocks; and 
muſt ſhare a proportional part ofthe gains, or loſs; 

| every one according to his ſtock which he laid in. 

| TheRulcis two-fold, with equi time; or with 


| equal time. ; 

{ That which is with equal time, is commonly cal- 
| led, the Rule of Fillow/kip without time. 

| - Of ths we will firſt {pcak. THE 
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THE RULE. 

As the hole Joynt ſtock, is to all the gain or loſs: So 
is each mans particular ſtocks, to his part of the gain, 
or loſs. 

Example 1, | 
Two Purchaſers A. and B. buy 706 l. a year Land 


for ever, (when money is at 8 per Cent.) for 140001. 


of which A. paid 8000 l. and B 6000 I. after 5 years 
(money being fallen to 6 per Cert.) they ſell is for 
18700 l. ſo therets gained 4700 I. how much of this 


muſt A. have, ee 
Firft ior A. 


Say, if 14000 gain 4700, what 8000 ? anſwer, 
2685 3398. 
Then {or B. 
If 14000 gain 4700 , what 6000? anſwer, , 
2014353. AS by the jollowing operation doth appear. 
| (1)For A. 
I. l. '# 
If 1,000 gain 4700, what 8000 


Cn 


14000) 3 760 000 0(2685 129 


100 00Tcmainder.. 7 
(11) For 


— 5. -lowſbjo. —i 
(ID ForB. 
1, E: | oF 
If 14000 gain 4700, what 6000? 


— 


14000) 2 8200000 (2014 $8 


238000 
20000 
14000 
00000 


4 DT An 


56000 
4000 remainder. 

Here note, That this Work might have been much 
abreviated, if from each of the three numbers you 
had eut off two Cyphers towards the right hand, 
as hath been formerly ſhewed in the Compendiums 
of Multiplication and Diviſion, 

Now for the proof hereof, 


If you add 2685 1992 
which is the ſum that A. gained 
Wl, - 2014588, 


The ſum which B, gained ; the ſum of them is 47500 

Which is equal to the total gain. 

And according to the proportion of theſe two 
Numbers - that is, as3 to 6, or 4 to 3. So they, 
ought to have parted the yearly Rent alſo, all the 
* time they received it - thatis, As, ought to have 4oo!/. 
| Yearly; andB. 300. 


Example 2. 


A. B. and C. joyn their money: to make a ſiock of 
25000 /, of which A. laid in 10000 |. B. $000 |. and 
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c put 11 7000 l. with this (after a certain time intrade- 
ing) they gained 7500 1, how muſt this be parted? 


Firſt for A. 
Say, if 25000 gain 7500, what 10coo ? 
Or ſhorter, if 25 get 7 5, what 10? Muitiply 7 ; by 


tient is 3, that is, (reftoring the three Cyphers) 
30001. for A. 


Then for B. 


Says it 2 5©OO, gain 7500 what $aoo? 
_ Or ſhorter, if 250 get 75, what 80? 
Multiply and divide as the Golden Rule requires, to 


the quotient reſtore the two Cyphers, then it 
will be 2400 /. for B. 


Laftly, for GC. 


Say, if 250 give 75, what 70? anſwer 21, to which 
Pp tthe two Cyphers, it makes 2100 ſor C. 


And theſe three 3000; 24co , and 2100, being 
added together, make 7500. And have that pro- 


portion as the-particular ſtocks had : and therefore 
the Work is right. | 


(LU for A. 
If25 gainq 3, what 10s, 


# 
#58(75 


X XZ 


7 7 (3 3 cool, for A. 
xf (II) for 


The Rule of Felowſpip. 
(11) for B. 


Ii 24000 gain 75, what 80 
80 


Lo ———_—_— 


250) 6000(24 


500 
1000 


1000 


24 00'0rB. 
(II for C. 


If 250 gain 75, what 70 ? 
£40 


250) 5250(21 


Gr uot anon OO —— 


500 
250 


——_— 


240: :: 
2 100{or C. 

And if inſtead of paining 7500 L. whereby every 
one is ſuppoſed to have his ſtock, and a part of the 
gains; they had loſt 5500 /. then their particular 
flocks had not been due to them, but fo much as 
would beleft after their proportional parts of the 
loſs were abated. 

Example 3. | 

A. B. and C. with a joynt flock, of 25000 I. gain 
7500 :,.of which A. gets 3000, B. 2400, C. 2100; 
what was their ſtock? T his 
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This is but the Converſe of the former, therefore. 
ſay, if 5700 require 25000, what doth 3000 require ? 
10000 for A, and ſo work for the other two. 

Many examples are of little uſe (except to load the 
Readers memory where the Ruic is ſo ſhort and plain 
[ will therefore add no more to this part of the Rule 
but immediately come to the Rule of Fellowſhip 
with time. 


——_—— 


The RU LEof 
FELLOWSHIP with time. 


His Rule is to be uſed when the times of the- con- 

' tinuance of the particular ſtocks are unequal, and 
differ ;, ſo that here the difference of time, and alſo 
the difference of ſiock being both to be conſidered ; 
it can be dune no better way then by taking the 
Power of them buth to be the particular fteck; and 
all thoſe Powers added, to be the whole ſtock ., that 
which I call the Power is the Produt of the money 
of every one multiplied by his time; And then. 


1'RE-RUQLE:; 


As the ſum of thoſe Produits, ist0 the whole pain; ſo 
15 each particular product, toits part of the gam. 


Queſtion 1. 


Three Meicnants A. B. C. make a ſeeck of 100001. 
of which A. lays in 4000 for 3 months, B. 30o0l. for 
6 months, anaC, 3oool. for 8 months, with this they 
gain 200 |. what is each mans ſhare? 

Firſt, for A. multiply 4000 by 3, it mzkes 12000, 
let that be accounted his particular ſtock. 


Secondly, 
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Secondly, For B. mu'tiply 3060 by 6, it makes 
18000, his particular ſtock. | 

Laftly, for C. multiply zoeoby 8, it produceth 
1.4000, for his ſtock, add theſe, they make 5 4 0001. 
for the general ſtock; then ſay, 


| For A 
If 54000 give 20c0 , what 12000? anſwer, 
A 666 75528- 
z at 


It 54000 give 2coo, what 18000? anſwer, 


444 Joo | 
— Laltly, for C. | 
If 546co give 2000, what 24000? anſwer 


888 57322 

— 54000" | -_ 

? The three Fractions may be reduced (by dividing | 

each Numerator , and Denominatoc by 6000) and ! 
then the three ſhares will be 4444, 6555, and 8885, | 
which altogether make : 009, as they ought. ' 


Queſtion 2. 

Three Farmers, A. B. and C. layout 1c00 |. to fteck, 
their grounds with Cattel, of which A. put 11200 |. for 
6 years; B. bad 300 l. going for 4 years ; ani: C 5ool. 
for 2 years;, it th: end (by unſeaſonabie times) there 
was loſt 200 |. which made the remain of their ſiock but 
800 |. what had e:ci man left ? 

 Mutitiply 2co ©y 6, it gives 1200: Likewile, 300 
by 4, it gives 1200. Laſtly, 500 by 2, the product 
Is 1009 - all theſe are 3400 (or the joynt ſtock. 

Then firſt fur A. 

Say , if 3400 Joſe 200, what 1200? anſwer, + 
70 538for A. to which B. is equal, becauſe the þ 
power of his toc js fo. 

--- > .- PT aerefere for C. 

Say, if 3400 iofe : 00, what 1000? anfwer, 58 7. 
90 the 3 ſharesare 708, 70Zand 28 Z, equal to 200. 
' Now becauſc A. put in 2001. and loſt 50 Se fd: 

p_ Lract 


« « "a ek acts — my 4 I" ER ”, fp % N 1 4 5 RI Males; Þ wo” , A 
IW" my a 4 EH = 5s. tbe "TY Fs 'F th or tis , 4 bo , 4 & ltheds WIE as \ Y YES p 4 b : l p 
i < p VE ze A y- ke - A Sk. has yy og; . * 4 þ hd 4 MH AS. * __ » * . - « ALT 3 + *- 
LY” d ” : : t 4 ESE, x Y CEN : I <«. "% +" / l . 
ab has 20 x2 k : . . > , 2$* *J "VPR-; _ ” * 
; ala 38 7 . . 4 : Ld 7 oZ% 8, Os OR OE 9 6 : ; ; 
- - | v ! * bY + y 7 the 8 : p « 
A 4 y FR, P od ; : 4 
s 4 ” | : 
by ) d "oy . 
- _ * 


Ara& the loſs from the flock, remains 129 #4. 

And ſo doing for B. his remains will be 229 4, 

And for C. his remain is 441 :5. Nw theſe three 
rem-ins, 129 3, 229 3, and 141 5, make up 80014, 
which was the whoſe remain. 

Queſtion 3. 
A.rents a cloſe for a year, to pay 80 | he puts into it 200 
ſheep: 2 months after B puts 49 ſheep in, and 5 months after 
that C puts in 109 ſheep;how muſt every one pay of the rent? 


Maltiply 200 by 12, it produceth 2400 
) And ,oby 10, produceth 4 00 
{ Laftly, 100 by 5, (which is C. time) produceth 5 o © 
q In all 3300 
; Then for A. | 
] If 3302pay 80, what 2409? anſwer, 58 2. 
; w Then for B. 
If 33copay80o, what 409? anſwer, g 32. 
[ And fcr C. 


If 3300 pay 82, what 500? anſwer, 9, 42 

The whoe nimbers make 79, and the broken 
numbers make 1. Inall 80. 

Note. 2 

Whereas, hitherto we have conſidered only dif- 
ference of rame and money; it may be noted, that 
there m3y be dilference »f other kind, as perſons or - 
place; but whatſoever they z2re, the power of all 
is found like thele by multiplication; and are to be 
wrought like theſe, with ſo many Uſes of the Golden 
Rale, as the queſtion requires, I will therefore add 
but cnequeſtion more, which is this: 

Queſtion. 

One leaves a Legacy of goo |. among four Kinſ- 

folk, A. B. C. D : jo as B. may have twice as much a 


; A. and 7. thrice as mach as B and D. as much and 
| balf armuch as C; what is every one to have ? 


Say 
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_ Say, If A. ber, B.is 2, C. 6, and D. 9,add thefs 
Numbers: 1. 2, 6, 9, together, they give 18. then 
ſay, If18 require goo, what 1 ? Anſwer is 50. Sg. 
A. is to have 5ol. B. 1081. C. 300 1: andD. gol. 
which are their juſt parts; and altogether are equal 
to 9e0 |. andthe work right. OI 


BARTER. 

'O Barter is to exchange one Commodity for a- 

nother, the nature whereof will beſt ap pear by 
the reſolving of ſome Queſtions. 
Queſtion 1. 
Two Merchants Barter, One hath * at 4 1. the C. || 
ready money, but in Barter he will have 4. L. 13s. 46. 

_ © The other hath French Wine at 13 1. the Hogſhead ready 
money; at What price muſt he rate his Wine to equalize 
the others advance of his Sugar m Barter ! 

Say, by the Rule of Three direQ, 


If 41. in Barter require 1; s. 4.4. advance, what ſhall þ 
13 1. 1n Barter require ? 


LO 


zh . $, d ; |. 
ds. | 13—4 What 13? 

1 2 
3.0 

13 

160. 4 a. 
13 (7 #(4 

x985(f 2 #(413 
480 #447 X 


j 6.0 | F'2 


{ o—_ Ls A. _- 


_ L4 
2080 Anſwer 2 5 
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| Queſtion 2, 
'T'wo Barter, one hath 3 C5 of Ginger at 13 d. iper 


» 
; | 
. 
e 
a, 


pond. The other hath Sugar at 15 d. 7 per pound. How 


much Sugar muſh be delivered for the 3 C. 3} of Ginger, 
Firft, by the Rule of Three (or Pri :icc) find 
what. the 3 C. 3 of Ginger comes to at 13 4. 5 per 
pound , Which will be 'ound to be 727. 15. For 
Ifil. cot 134 5, what 3 C. Zcoft? 
| Anſwer, 22 l. 1 s. 


Secondly, Say, If 15 d.z buy 1 UL. of Supar, what 
ſhall 22/7. 1 s. buy? 


Queſtion 3 * 


T'wo Barter, One hath Tobacco at 149. per pound, 
which he will Barter for Sugar at 10d. per |. how:much 
T obacco muſt be g'ven fo! 8900 |. of Sugar? _ ag 

Firſt, the 8goo /. of Sigar at 10 d, per pound, 
comes to 3701. 165. Y a. | - 
Then, If 14 4. buy 11. of Tobaeco, what number - 
of pounds will 3;o1l. 16s. 84. bu? oY 

Anſwer, 6357 pound, and fo many pounds of T'o- 
bacco at 14.4. muſt be given for 8900 pound of Su- 


garat 104. 
Oueftion 4. 
Two Barter, One hath broad Cloth at 15, s. the yard. 
ready money, fer which 11 Barter he will have 16 s. 3 d. 
The o:h:r bath Wool at 2.5. 10d. per pound ready mo- 
rey? what price mujt his W.ol be ſet at tn Barier to 42 © 
qnalize the advance which he puts upon bis Cloth. © 
Say by the Rule of Three direct. l 
It 15.:xcady money require 1 5. 3 d. in Barter, 
what ſha!l2's, 104. ready money require? *« 
| __ * Anſwer, 24 —3'q, 5 FOOLS 
So that he muſt rate his Wool at 35s. 3 9.1 of a 


farching per pound. © 2 _ 


E. .116- BARTER. 
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_ Of Intereſt Simple and Compound. 


IN the Appeniix to the Second Part of this Book, I 

have Tables of Compound inter:ft, Rebate or Dif: 
connt of Moncy ,, Purchaſe of Leaſes and Annuities , 
whoſe Conſtruition and Uſe ate there Evemplified by 
Refolving of Qi ſors ſuitable to e*ch Table, as by 
h:ving recourſe thither will appear. Brt 'or that Ta- 
bles may nt a!wayecs be at hand, I thought it ccnve- 
nicnt hear to ſhew how to ref. lve Queſtions both in 
Simple and Conpound Intereſt, by which T ables of that 
nature May be Ci/c:lxrea, were there not enovph, 
already extant. 


Queſtion 1. 


If 160 L. in 12 months gain 6 1. what (ball 6251 
gain in 3 years or 36 months ? 
The Proportion is, 
As 100d. is to 61. ina year, 
Sois 6251. to 1121. 10s. ina year. | 
Wherefore mu'tip!'y 625 /. by 6 L. anddivide the ' 
Predut by : 00, by cutting of two fig res, the Quoti- || 
ent will be 3+ 432 that is, 37 /. 10-5. and this being mul- | 
tiplied by 3, giveth 1124.10 / as by the Work appears. 
I 0 0 —— 6 —— 625 
| 6 
37|50 
' Ne. | 3 
112---10 112|50 
Queſtron - | 
If 1001. in12 months gain 61. what will 2361, 108. 
5 d. gain in 16 muntns ? t 
The Propcrtion. 
 .AS1co/. isto6/. inayear, SO 
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| $0i52361. 105. 5d. to S941 "oy a 34- ina year: 
On IR 
Multiply 236 —10— 5 by 6, 
The Produ't is L4I9——2——6, 


This divide by ico, which is done by cutting off 
two figures of the Integer, leaving 14 /. on the left 
hand of the linz. T he |tpures cn the right hand miul- 
tipiied by 20, and the figures (cor remains) zgain by 
12; and laſtly by 4; ſh-llinallgive 141.35. 9d. 9. 

Which divide by 3, and add that third part to 14. /. 
35.94 3 q. theſunwiil be 13]. 185. 5@4 © q. as 


by the work appeareth. 
l '# '# 'R a. 


100—6—236 -1)——{x 


6 
l. 14 19 —--2—6 
© 
be F-1-8 —} 
24JX4# 5s. 3 32 
3 = ne Oy 12 
##---3---9::3 4.1491 mo; —— 
a | 70 
3J3T7F3 g--- G2 
90 
| 4 
. 3/10 
L. Ss, 1 q. 
Ina year ER i 


In;ofayear 4 J4 7 1 


In 16 moneths 18 18 TED 
By thi: manner of Work, 1f 417 |. 11s. 8d. be pit 


17 "MY 


out at I itcreſt for 2. years at 6 1. 
unto (1 man the Intereſt) 5ol. 25. 2.4. As by the Ws:k 


appears. 
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S 25/05 10 00 

li. s. 4, [2d 
In one year 25 O01 on, 
O2 


In two years 50 02 02 1 


IO 
I2 
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Thus theſe Queſtions are wrought by the Single 

Rule of Three, but they may be otherwiſe wrought 

by the Golden Rule C:mpound of 5 Numbers, Ot which 
in that X=/e you have an Exawple. 


Of Compound Intereſt. 


It may be wrought in the ſame manner that S:mple 
Intereſt was, only add the increaſe every year asit 
rifeth, tothe furn of the ear before- going, ſo con- 
tinuing this courſe, till you have gone throvgh the 
Ncmbers of Years required 


Queſtion 
What will 5Co li. amount unto, if it be forborn 4 
zears, after the rate of 6 per Cent. Compuurd Intereſt. 


| Firſt Work. ; 
li. *"1s. l;. 
160. -- 6 500 
6 
lj, 30|00 


Firſt year 20/7. TA NN Add 


Add this 30 [;. found at this firft work to the 500 {s. | 
it makes 53015. then for the. + 


Second Work. 
b. li, lbs. 
100 6 530 
6 
| ls. 31190 
Second year 31 {:. 
Which add to 53015. it makes 561 6. 
Third Work. 
li. L:. '( 
100 6 -. Jol- 
6 
ls, 33166 
Third year 33 6, 
Which add to 561 [:. it makes 594 /5. 
Fourth Work. 
ls. ls. "0 
100 6 594 
CE . 


ts. 35154 


For the fourth year 35 ls, 


| -The four Produtts of theſe four Multiplications, 
being added together (having reſpet to the 'figures 

 Eut off) do make 131 /f. which added to ihe Princi- 
pal makes631/s. and ſo much doth the Princi- 
| pal and Intereſt amount unto , being forborn four 


years, as here may be ſeen. | 
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The Principal WT oſs | 
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1 Produa. 30 | co 

2 Product 31 | 80 

Z ProduRt 3 (6 

4 Product 35 | 64. 
131 | IO 


And obferving this zzethod, you may reſolve any 
Cueſtion tor any Number of Tears, and {or any Rue 
of Intereſt, and by this Rule is the firſt Table in the 
Apperdix of the ſecond part of this B.ok made. And 
here it will not be improper to add two ot thoſe Ta. 
bles in chat Apperdrx (which are there in Decimal 
Numbers) reduced into Pennads, Shillirgs, Pence, and q. 

'The one ſh:Wwing what any ſum of Money forborn, ard 
number of Trars under 5 1, will amoxrit or be ir.Cieaſed unto, 

The otner // ewing the preſent worth of any Annuity, 
Rent, or Portion, for any number of years 10 Come utt- 


ar 31. 1 TABLE. 


Years |/s 5. d. g |Years. bi. s. d. 4 
Hr 1 3 4 71 - i» 9 2 
2jl $28. 1712-13: 10:1 
3jt 39-3 I 0[2 19-'1-0 
4|1 d) G3O 19:3 0-8 O: 
6. O = 4-18 
| E|l 3 4 23 2113 7 11 3 
- 7. 2; 2214. :-12+.-0-'$ 
11 131-4140-2 23/2 16 43 
gs =. - -F:-6 244 © 11 3 
| 460" 15 93 2514 5 10 © 
HH EE x 26j4 10 11 3 
108 0-6 274 16 F 2| 
20: | | SR. By is 23 5 
| ] 
i&+:-3.. 4 7 295 0. 42 
RG 7-1 - eq 14.16- 
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The firſt Table, Sheweth what any ſum of Money 
being forborn any number of years (under 31) will be aug- 
mented unto, accounting Intereſt upon Intereſt at 6 pee 


Cent. per Annum. 
The Uſe of the Table. 


| Queſtion 1. | 

If 234 li. be forborn for the. term of 18 years, how 
much will it be increaſed unto, accounting 6 li. per Cent. 
Compound Intereſt ? 

Look in the Table for 18 years, and right againft 
it you ſhall find 25. 155. 1d, And fo much will 16. 
or 20 8. be increaſed unto in 18 years. 

Then ſay by the Rule of three 
If 1/:. give 2 1s, 17 5. 14. what will 324 65. give? 
20 


$75: 
[2 


I15 
td 
685 d. 
= 
| 2740 " 
1370 
2055 _ 1s. 
12) 221940 (18495 
0 © + © © 924 [t: 


_—Q, 


60 ' 05 
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So that 224 7s. being forborn 18 years, will be in- 
crekſed unto 924 (s. 15 8. 


Oueſti 01 2. 


If 156i. 155. 6d. be forborn 20 years, to what will 
it amount. 

Apainft 20 years in the Table is 3 /s. 45. 1 4d. 34. 
Wherefore work by the Rule of Three as followeth. 

6 ao 7 GE. 8; 4 


I 5. RR Js 8. 
NS ——_ = IYQYy., 20 
240 - 
64 27 35 % 
12 I2 
129 | 5479 
os 735 
69d. 32826 5 d. 
& 3079 
3074 q- 295434 
ja 22.0782 
y84780 
101071254 
FEST; q- X 2 2 
xj5x3F(1 27243 #9846 EI 


$838 j 1n\j4 (4X5 137 (25 525% (8913 
XEFUA#4X440 XK#X##4 LNXXXK 
YX NNE . 244 438,13 
438 ts. I3 5, 6d. 34. 


So much will 1365. 15s. 64. beincreaſed toin } 
20 years. | 
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I. TABLE. 

\Years.'li. 1, d. 9. \Years.\/z. 5. 4. q« 
10 8. 46 2. } 169 2 44-1 

2/1 16 8 0 170 9g 62 
32. 13 52] | 18j10 16 62| 

43 9  - 441-1... 1090-3 28 
0: 4 18 ( © 2.4] 
T2. 14 -4 3} {- Top 15 + 3-3 

1's Il 7 z| 22|l2 0 10 ©) 

86 4 2 q 23j/2 6 03 

96 16 © 1 24//2 11 © 0 
07 7-4-1 25/'2 15 $0 
117 17 8 3] | ---26713 [0-0-4 
12:8 7 8 0 2713 4 22 
136 17 . 0 2] | AaRiq. 9 12 
14,9 3 x3 29]113 11 9 3 

| 159 14 3 © 3013 15 3 2 


The ſecond Tzble,Shewing what any Annuity, Rent, 
| or Penſion, being forborn any number of years under 31, 
rebating «r diſcounting yearly, afrer the rate of 6 PET 
Cent. Compound Intereft is worth in ready money. 


The uſe of the Table. 
Queſticn 1. 


What is a Leaſe of 25 li. per Annum payable yearly, 
and to continue 2. years, 1n preſent money ? | 

Look in the Table for 21 years, and apgainft it you 
{ ſhallfind11 /:. 155, 3 4d. 19. Then lay by the Ge/aen 

| Rile. ) þ 
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If x 1s, be worth 1145. 15s. 34. 19. what 25 6, 


2O 


235 Shillings 
| en 12 


Ce 


473 
235 


2823 Pence. 
4 


11292 Farthings. 0 
*$ 
— | 
56460 
22584 


282300 
”F 
JR /40e” 
x823s9 (4xzxx (538[1 
444% Haxxxx (294. 5. 34, 
X## 
294 ls. I 5 3 d. 
And ſo much is 25 1s. a year worth in ready Mo- 
ney tocontinue 21 years. 


Oneſtion 2, 


What 5s an Annuity of 75 li. a year to continue 30 
years, and tobe paid yearly, worth in ready Money. 
Againft 30 years in the Table you find 13 Us. 15 5. 


34. 2 q. | 
* Thea by the Rule of Three, fay, 


5 RULES ont CT 20 


If 


If ils 13h, n1gs8. 3%, 29: 


20 
275 þ. 
12 
$33 
275 
| 3303 #4. 
| 4 
; 13212 q-. 
| 75 
| _ 
60060 
92494 
; 990gco 
44 d. 
J3x3x #54(9 


g98gggs (xx77zy (2064|3 

444444  FXXXXX 1032-+S, 
FAXN 

ls, $i. 


 1032—-3—-9 --Andſo much is 15 b.. a year for 
30 years worth in preſent money. 


mm_—— Or 
The Rule of Alligation. 


THis hath its name from binding, tying, of uniting 
| many particuiars in one Maſs or Sm, the nature 
_ of it will be underſtood in working fome Queſtions 
or Examples. Dt 


Queſtion 


726 The Rule of Alligation. 


Oueſtion, 1: 


| A Corn Maſter would mix 4, ſorts of grains togethiy 
viz. Wheat at 4.5. the buſhel, Wheat at 2 s. 6 d. the 
buſhel, Re at 3s. the buſhel, and Barley at's. $ 
the buſhel , ſo as to makg 15 quarters inall, to be ſol 
at 36, 60d. the buſhel, How much muſt he take of each 
Piace them as in the Mar- 
43 } | gine, fo as a greater and leffer 
bens may ftill be together, as 41, 
Zi | 
3 
| 


2 
4 
the price required by it felf to- 
wards the left hand, as here 
you ſee 3 5; then in a ſeperated 
Column, note the difference be- 
| tween the price of a buſhel of 

—— every one Particular given , and 
2: a buſhel of that required, as 
the difference betwixt 4 } and 

35is1, which muſt not be placed againſt 4 Z, but a- 
oainſt that number linked with 4 }, that is, againſt 


z | with 23. and 4 with 3, and place 


I 


mw 


— 
25 


23, and ſo mu't all the differences be ordered, as is | 


caſic to be (cen in the Marpine : then, 


IHE RULE. 


Multiply the whole Maſs re be made, by any partick | 


lar difference ; and divide the produtt by the ſum of all | 
the differences, the quotient ſhall be the juſt quantity of | 


that particular kind , whoſe price tand:th againſt the f 


arfference you wrenghr with 


TP ll; By Example. 
Firſt turn the | quarreis into buſhels, by ſaying 8 


times 15 is 120, then - for the q-antity of the firſt 

fort at 45: multiply 120 by }, the-produt is 109, } 

which divided by 2 3, the quotient is 35 x} buſhels. 
4 


[ 
2 
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1 of that ſort at 45. 64. and working ſo for every of 
| the other ; they will be found to be thus 


At 45. 6d. 387) — 
At 45. 21 753 | 
At 35s. 6d. 21 ;2( buſhels. 
At 25. 3d, 42 53 

Inall 120 


Now to prove this right; Firſt , multiply the 
whole Maſs 120 buſhels, by the deſired prieegti 5. 
omitting the denominations, the ſum is 42 © #. 


Then ſecondly, multiply 38 5 by 4 +, it s, 


58H 

And 21 3 by 4, it produces 84 2 
And 21 53 by 3s it makes 63 ;2- 
And 42 13 by 2 5,15 11275 
In all 42 0 


And ſo much all ſhould be worth in ſhillings. 
And there!ore the queſtion is rightly reſolve. 


Queſtion 2.. 


One hath 6 ſorts of Fruits at ſeveral prices; Dates at 
25S. Almonas at 15. 4d. Cirrants at 10 d. Raiſins at 5 d. 
Prunes at 4d. and Figs at 3 d.the pound; and wouldtake 
of every ſort ſowe to make 4 mixed quantity of 30 1. weight 


to ſeli one with another for 9g d. th 4 how much muſt 
he take of each ? "IOW 


Hav.ng 


The Rule of Alligation. 


4-4 m5 Having placed the Num- 
j——16] 5 bers and their differences, 
io] 4 and the ſum of thoſe dif- 
zo ferences diſtintly as hath 
5] 1 been ſhewed before, and 
4| 7 may be ſeen by the Fipure 
215 in the Margine; the Wecrk 
——- 1s evermore . like that in 
Sum 33 the former queſticn. $9 
rm 38 is the firft number inthe 

Golden Rule, 35, the fe- 
cond {which that it may nct be forgotten, may be 
ſet at the ripht {ide of the figure) and every parti- 
eular difference, a$6, 5, 4, Cc. is the third in the 
Rule, to be repeated till all the differences have becn 
employed. 

So 39, multip'ied by 6, produceth 8o, which .di- 

vided by 38, the quotient is 4 of a po' nd weight, 
and fo much muſt be taken of Dates, at 2.4 4. 
_ Secondly, 5 times 30 is 150, which divided by 38, 
the quotient is 3 33 for Almonds. And working after 
the ſame manner with 43 is Ts 159 their reſpe-tive 
quantities will be {ound to be theſe ; 


pounds 32th parts 


Dates 4, 25 
Almonds 3, 36 


Currants 4.6 


' Riiſins 0, 59 
Pranes C2? 
Figs 11, 32 


in all 26 152 


That is 26 33, and the reduQion of the fraCtion 
will make it30, as ir ought to be, and by compa- 
ring 
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_ ring the prices of theſe particulars added, with the 

price of*30 {:. weight, at g d. perl. weight, which 

makes 470 4. this may be proved like the former. 
But that the Reader may be per.cCt in it, Iwill do 

it here alfo as followeth : " 

Say firſt, 24 times 4 is 96, and 24 times 28 is 672 2 


for the firſt ſet them thus : 95, 672 
And 16 times ; is 48 43, 575 
and 16 times 361s Bey. | 
And 10 times 3 is 0, Zo, 60 
and 10 times 6 is.60, $ | 
And 5 times 39is 159 CO, 150 
And 4 times 5 is 20, 
and 4 times 20is 80 © 20, SO 
Laſtly, 3 times 11 is 3 3, 5 | 
and 3 times 33 1s 96 $ 33, 99 


Inall 327, 1634 


Now this 1634 being the ſum of the Numerators - 
of Fraftions, whole common enominator is 38, 
muſt be divided by 38, and the quotient will be 43, 
which added to the whole number 227; the fum is 
270. And ſo much is ;0 multiplied by g , which 
ſhews the work to be right. 

The Combination or linking o: Number may be 
varied at pleaſure, as whercas above | linked 24 and 
3-, alſo 16 with 4, and 10 with 3; it might have 
been 24 with 5, and 16 with 4, and 10 with 3. Or 
24 With 4, and 16 with 3, ard 1o with 4, of which 
diverſity of linking would follow diverſity of foluti- 
ons, but all true, as the Reader may caſily prove 
by himſelf. 


» 
. 


Likewife, if the Numbers to be linked were 3, 
Fx 7, or any odd Numbers, one of them may be 
K: linked 
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' 130 The Rule of Allgation; 


linked to two ſeverally, to make the work ever 


Examp/e. 3. 


If the Numbers were 12, 10, 8, 6, and 4, andthe 
mean Or common price re- 


£5 12|5| quired were 9g, you might firft 

*] ——— 12, 3 | lick them as you fee here, 

..— 10|1| taking 12 twice, or.clle you 

| | might take any other twice 

as you ſhall like; and fo the 

9 work will be every way right, 

though not the fame; if the 

'— — $1] differences be rightly ſet off, 

_— &6;\| and orderly uſed. as is tavght 

L - 414) before in thefirlt queſtion. 

Queſtion 3. 


A Goldſmith wou!d mix 3 forts of Silver . A. B. C. 
A. is 16d: weight better, B. 7d. weight betier and 
'C. 4d. w-1ght better, tom.ke an © got of Fo |. weight, 

which ſlould be in fineneſs 8 d. nexght better : How much 
mui be taken of each ? 


[1 _ Set them 
| their differen - 
aa IO, 1 ces, and the 
7A ſum of their 
8 | [ſo differences, as 
[+ Fe in the Mar- 
__ T | e1n. 
Te 14,4 
9 


1. Then 


1. Then firſt 50 multiplicd by 4 is '200 
and divided by g , the quotient Pp 9 
2. 50 Multiplied by 2, | 100. 
and divided byg, the quoticnt is =”. 
3. 5o multiplied by 2, 100 
and divided by gy, the quotient 1s "I 
4- And again, the faine 100 
9 
In all 5 


queſtion would be abſurd ; and the reſolution rherc- 


\ . % uk 4 hy 
| . $* 
, IN , 
7 me AMHIeEO "Fp4tOR. 


9. 
Which is equa] to 50, the quantity required. 
Now the firii Fration multiplied by 10, (omit- 


tings the Denominator) is 2 000 
The ſecond aifo by 10 gives - 4.00: - 
The third by 7 makes 7 00 
The laſt by 4 mates 490 

7 all 3 66 © 


That is, *; which is ecual to 4co, and if the, 
whole Ingot 5 © , be multi;lied by the betterncls re-. 
quired , 8 'by $, they ſhall produce 4.00 ailo ; 
S0 this is proved. 

In every Alligation ,, or linztings of two numbers, 
this is evident, that if the ſum of the numbers linked 
be greater than the mean number required raken fo 
many times as there are numbers tobe i;nked .. the 


of impoſhble. And this ſhall ſerve for the Ru'e of 
Alligation, KR 2 The 
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The Rule of Falſe Poſition. 


THis Rule ſerves to reſolve Queſtions, which are 
| not. preſently fit for the Go!den Rule.; and there- 
fore inſtead of the tive Number which is fought : > 
Suppole any number great or i{mal!, and maze trial 
of it . whether it reſolve the Queſtion without any 


error; if ſo, it is the trve number: if not, note 


what error be 7/02 much, or too little; if too mach , 
mark i it thus 4, but if roo Jittle ; thus — 
Then ſuppoſe again another Number, (it imports 


not whether ic be nearer or further off ) and try as 


before, and mark that error alſo with $4 or—, accor- 


ding as you ind it to be , either more or /e/s. 


THE RULE. 


_itiiph the firſt Poſition by the ſucond Error, and 


the ſecond Poſition by the firſt Error, and (if the cr- 


rors be both > or both—) Subſtra% the leſſer produtt 


from the greater, and heep' the remain for a Dividend, 


ard the difference of the errors for the Diviſor ;, the quo- 
14cnt of that diviſion ts the true Number requi: ed. 

Brit if rhe errors be one 4, the other —,, the ſum 
of the prodautt add:d torether mult be the Dividend : 


ad the ſum of the Errors , the Diviſor; the reſt of 
the work is the ſame as before. 


Queſtion. 1. 


A man 74 70 arive 48 young ee 40 miles, and for 
ESE | very 
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every Turky which comes alive to the end of the Fourney, 
he 3s to receive 3 d. but for every one which dies by the 
way , he #s topay6d. Ar the end he received 52. U. How 
many dyed by the way ? | 


Let the firſt ſuppoſition be , 
That by the way there died TO 
For them he was to pay 120 d. and {or 
28 which lived, he was to receive 8.4 d. 


ſo he paid more then he received 364. 
and ſhould have got clear. 72 d, 
Addio8 
Whereof the firſt error is —108 
Let the ſecond ſuppoſition be I] LO 


For theſe he pad 60 4. and {or the reſt he recei- 
ved 114 4. the differcnce is 54, and ſhould be 72 : fo 


the ſecond error is  —18$ 
Now 2c mulciplyed by 18, produceth 09 360 _- 
and 1o by 108 produceth IOSD; - nts; 


and the difference is 520 for the Dividend, likewiſe 
the. difference of the errors is go for the D.vi/or, and 
the quotient is 8, which is the true Number of thoſe 


he loſt by the way: As may be proved by tryal. 


; Queſiion 3. 


If it were required: to make up a pound Sterling of 
Shillings and Groats only; and ſoa as the number of 
Groats may be ts the number of Shillings , as 7 t01 57 -; 
How mai:y Sillings muſt there be ? 

Firſt, ſvppole the Shillings 4 | 
then the Groats muſt be equal to 16 -. .Y 
that is 48 Groats; but the Shillings 
taken 7 times are 28, to which 
48 ſhould be equal, but is - 

| > 3 


23”. 
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Yale Poſes. = 


Secondly, ſuppole the Shillings 37G 2 ; 


then the Groats (making 18 s. are 25 | 
which ſhould be equal to 5 times 2, but is {440 
Multiply 4 by 40, product is 160, then 


Maltiply 2 by 20, the pro-ut is 40, which caken | 


ſrom 160, reſts for the Dividend 120 
And the difference ot errors is 20 
L.aftly, 120 divided by 20, the quotient is 6 
The number of Shillings therefore is O 
And the number of groats is Te 42 


But as 7 to 1, fois 6 times 7 wiich is 42, to6 times 
£ wi.ch is 6: fo the wth iz dhe. 
ieſtion 3. 
If there be 4 ſeveral Wwerghts , A. B. C. D. of which 
D. is 24. ounces, and C. 1s double to B, andtrijleto A. 


. and D. withtwice A. 15 deuble to C. and quadruple to B. 


Heow mnch doth every one of th ſ: Werhnts weigh ? 
- Firff, ſuppoſe A. ro be 8 


OP OV D With twice A. 's 24, and 10, tha? ls 40 


of which C. beins the half is 20, and B io. 
Now thrice A. is 2.4, © which C. ſhould be equa!, 


but is . mm— 


Secondly, let A. be ppoſed 4 
then 7). more, twice A. 2 1 C IF. 
and B. is 8 but thrice A. is 12, to Which 165 


{ſhou'd be equal, bur :s == 4; 


Then 8 muſtiplied by 4, gives 32, and 4 by 4, 
produiceth is : both theſe Produtts oive 48 for 


| the Dividend: and the ſum of the errors (becauſe 


the firſt is —, the other 5) gives 8 for the Diviſor, 


|. and the quotient will bes, to which A. 1s equal, and 


twice A. more D. 1s 36, of which C. beg ents 18, 
and B. is 9, and thrice A. is equal to (. namely 18 and 

ail right. 
Whereas the fixſt error is equal here to the ſecond; 
It 
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The Rule of falfe Poſitions, } 135 


it follows that the Poſitions were equally falſe; and 
therefore their differen e which 1s 4, being parted in- 
to two equal parts, 2 and 2, if 2 betaken roms, the 


remain is the true number 6, or if 2 beaddedio 4, 


(which was the ſecond poſition) the fum w.ll be al- 
ſo 6. OB LN 56-20 

And further, whenſover the errors be one fs, the. 
other —, though they be not <qual ; yet then if the 
difference between the poſitions be paried into two 
parts, wh ch are in proportion one to another, as the 
two errors are one to another reſpettively ; then if 
the firſt part be taken irom the firſt polit.on (if that 
be the greater) or add to' it (if it be the lefs) the 
{ime number required 1s thereby had. 

As, iet the lait queſtion be re;umed , 


And let the firſt pofit;on for A. be : Is; 
Th:n the firſt error will be 7: oy 
Then let the ſecond poſition hb! 3 
Ando the ſecond error wi i he «6 
Ard the difference of | o{ition is 12 


Which divided into two parts 9g and 3, which have 
that proportion one to another as have the errors 18 
and-6, then i* the ſirft part 9, be taken from the 
firft poſition 15 , there remains the true Number 6. 
Or elſe if the ſecond Part 3, be 2dde3 to th: ſecond 
poſiticn 3 : thereby alſo is made che true number 6. 

The wziy o' parting 12 {or any othe:) into. two _ 
parts .proportional with the errors, i eafily done by - 
tne Golden Rule, thus: | 


As theſum of the errors 24, 
is to the difference of poſition 12 5 
So is the greater error 18, 
to the greater part required, namely 9. 
Many other queſt.ons are in the other Boos exein- 
P-ified and wrouzht by this Rule ; bur ſeeing Liner 1 
GE Pot 
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not to write a great Book ; tad fo RAY ſome 
of thoſe queſtions may be reſolved without this Rule, 

I will add no more : only mention one o! thoſe que- } 
tions. 

If there be a Ciftern with 4 . Gait, which holds 

$ Barrels of Water, and the firſt cock will run it all _ 

. out in 6 hours, the ſecond in 4, the chird in 3,- and 
the laft in 2 hours : in: what time ſall all of chem run 

it out ? 


It the firſt in 6 hours run > Ss "ol 
the ſecond in the fame time would run 12 
the third -"T0 
the laſt | Lt 2.4: 
Inall - 60 


Then fay, if 60 require 6, what 8 

The anfwer 3, that is 4 of an hour; in which 
time all the 4 Cocks together would run out all the 
'8 Barrels of water. 


Ms Rule of Ceres and Virginum. 


—His is the moſt uncertain, and unneceffary Rule in 

_ Arithmetick; being teldom uſed except in ſport- 

ing queſtions to puzzel young beginnners , with ca- 
he problems: ſuch as follow. . 


Queſtions I, 


A Caterer bought $ birds of two ſorts, as Geeſe and 
Hens for 20 $. the Geeſe coſt 4.5. apiece , the Hens 2S. | 
4 Piece: : How! many did be buy of each ſort. p 
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This may be done 'by the Rule of Falſe; and alſo 
thus : multiply the waole number 8, into the leaſt 


- price 2, it produceth 16, which taken from the whole 


price 20, reſts 4 for a Dvvidend;, which divided by 


2, which is the difference of the particular prices, 


the quotient is 2, for the uumber ot Geeſe; and 6 
mult be for the Hens: the proot is cafie. 


| Queſtions. og 

If 21 Perſons, Men, Women, and Children ſpezd 
29 ſhillings ; ſo that everyMan payes 2s. every Woman 
1 Ss. every Child 6 d. How many 15there of each ſort. 


THE RULE 


Aultiply the number” of Perſons by the leaſt expence, 
and take the produtt of it from the whole expence, the 
reſt ſhall be the Dividend ; which divided by the diffc- 
rence betwixt the greateſt and leaſt particular expences : 
the quotient 1s a Numoer , which the Number of men 
(or they which ſpend moſt) comes near te; but cannot ex- 


cced: or if the {aid Dividend be divided by the ſum of : 


the greateſt and leaſt expences, the quotient is a Num 


ber , then which the Numer of men (or thoſe which ſpend 4 


moſt) cannot be much leſs. - _ 


| So here 21 multiplyed by 6 d. that is, ;by 3, the pro=, 
duct is- 10 2, which taken from 26 , reſts 15: for? 

the Dividend: and then taking 3 {rom 2, reſts"F* fot" 
the Diviſor , and the' quotient is 3, which is fome>  -? 
thing more than 10; the number of Men therefore  - 


muſt be'bur 9. 


Then turn the Dividend, and the Diviſor both into | 4 
whole Numbers, by multiplying them'by the com----. 


» 

MS: 
" 4%. 
f 


mon Denominator. 2, fo they reducedwill be. 3 180d ©; 


3 » as helore is tobe ſcenin the quotient. 
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Mutciply the Diyifor 3, by 9, (which isthe Num.” 
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.- ber of Men) the product 'g 27, which taken from 31, But 


(which is the reduced Dividend) the remain is 4, for 


the Number of Womer; and the Child/en mult be 8; 


Example 1. 


9g Menat 2 5. each 
4 Women at 1s. each 4 
8 Children at 6d, each 4 


In all 21 


But the number of men may be alſo 8, which 
_ multip:ied by the reduced Diviſor 3 , produR is 24, 
7 for the Wo- 


which taken from 31 , the remain is 
men ; and then the Children muſt be 6. 


Example 2. 


2 Men at 2 s. each 


I 6 
7 Women at 1s. cach | 
6 Children at 6d. each 3 
Ina. 21 Inall 26. 


18s. 


Inall 2 6 


' remains to for the Women, and 4 Children. 


Example 3. 
- Men at 2 s. each 


— 


'Or the number of men may be 7, which multi- 
plyed by 3, produceth 21, which taken from 31. 


2 
10 Women at 1 5. each 10 
4 Children at 6 4. cach 12 

In all 21 In all 2.6 wy 
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_ So is already ſeen 3, various ſolutians of this que- | 
fon, which makes this Rule the' leſs to be regarded. 
ry SR: ; - But 
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- [Put further , the number of Men may be 10, and no* 
r [more, for if you put them 11, that multiplyed by 3 , 
oroduceth 33, which is greater than 31, from whiclt 
it ſhould be taken. but | fay it may be 10, andthen 
tthere is only one- Woman. and five Children : this 
confirms the former part of the Rule. | | 
Now for the later part, if the Dividend 31 bedi- 
vided by the fum of the two extream expences (re- 
duced by doubling as the Dividend is) 4, thequoti- 
Tent will be 953. Andthe Men may be 7, as hath been 
Tſh:wed; bur they may be alfo but 6, and fewer 
they cannor be: as 6 Men, 13 Women., and 2 Chil- 
dren; tor it you put them , that multiplied by 3 , 
produceth. 15 , which taken from 31, there remains 
16 fot the Women, and fothere ſhould be no Children 
which is contrary to the {upofition. 
And further, becauſe the quotient was 7? , the 
number of Men might be ſo, if pure Arithmetical 
diviion be only regarded: and then the Women 
I alfo are in nimber. 7}, and the Chiidren 55, as may 
! caſily be tryed ; [need not exemplitie it. 
arftion 3. 
* If there be an Exhibition of gool. per Annum 70 30 
| perſons': ſome Clerks, ſome Meſſengers , ard ſome Door- 
keepers, at 61. each Clerk,, zol. cach Meſſenger , and 
201. cach Door ke per ;, how many muft there be of each 
fort? ae, | 
Multiply [according to the Rule)30- by 20, the. 
' produ&t is 600, which taken from 90g, remains 300 © 
for the Dividend; and 60 want 20, tha is qo, for 
tie Diviſor: and the quotient is 75, and more the 
Clerks cannot be; Alſo divide by 60 more 20; that 
is 80, quotient is 3z:, and much fewer the Clerks 
cannot be. EU > | 
| Not to ftand vpon the Fraftions (in this cafe of 
dividinz men) ihe Clerks may be 7, 6, 5, 4y 3: Ws 
| _ | po tne 
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the Meſſengers 1, 3, 5, 7, arg, and the Door. 


keepers 22, 21, 20, 19, or 18, that the Clerks can- 
not (in whole numbers) be more than 7, or lefs than 
3 , May thus be proved; Firſt, Jet thembe8. than 
8 times 40 is 320, which is more than 300. out of 
which it ſhould be taken - Secondly, let them be 2, 


then 2 times 40 is 80, out of 300 remains 220, 


which divided by 20, gives the quotient 11, for the 
Medſlengers ; ſo the Clerks and Meſſengers being 13, 
the remain thereof to zo, namely 157, muſt be Doar- 
keepers. 
but, 

2 Clerks at 661, cach 12 ol, 

11 Meſſcngers at 40 I. each 4ho 

17 Door-keepers at 20]. each 340 


In all 3 © [1% wo h 119 t- In all 9 4<O 


Which is 40 LU. too much, therefore the Glerks. 


cannor be two. | 


Note. 


It may be asked, why the remain 220 ſhould be. 
divided by 20: whereas the like remaia in the for- | 


mer Example, namely, 16, was taken (without any 
diviſion) abſolutely for the number of Women, or 
middle number ? 1 anſwer, although the greateſt or 
firſt Number being found , (as here to be 2) the rc- 


fidue of 2 to 30, Might be rightly parted into two fit 
parts in the ſame manner as the firft queſtion of this \ 


Rule was reſolved ,, or elſe by the Rulc of Falſe : yet 
to give further fatisfaCtion , the cauſe of this is, the 


difference betwixt the two eller expences , was | 
there 5, which (bgfore the diviſion was reduced to 1, - 


which- neither nivultiplics nor divides any Number, but 
leaves it the fame: whercas , in this laſt, the middle 


Expence 
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 ZThe Rule of Ceres and Virginum. 14t 
| expence (or exhibition) being 40, and the leaft 20, 
- | the difference of them was 20, by which dividing 
' the Remain of the laſt ſubſtraQion : the quotient is 
nf ever the Number of the middle perſons. Which may 


|] {erve as an addition to the Rule , Where the ſorts 
1 | thivgs arc but three. 


g Oueſtion 4. 


If there be 10 perſons of four ſeveral Countries, Eng- 
liſh, French, Dutch and Spaniſh, zo pay « Pebr of 10001. 
So that every Engliſh Alan payes 501. every French Man 
70 |. every Dutch an 1301. and every Spamard 1501. 
How many1is there of each ? 

The Dividend (according to the former Rule) is 500. 

Now to make the Diviſor, take his ſum that pays 

| leaft (nawely 50) ovt of each of the other three 150, 
.' 130, and 70, and the Remains will be 100, 80, and 20. 
Add thefirft and leaſt for. the Divilor, it is 120... 
And the quotient. will be 4,3, and the Spaniards 
cannot be more. 
| Secondly. add the firſt and ſecorid together for the 
Diviſor , it is 180, and the quotient 1s 275, and the 
Spaniards cannot beleſs. | 

I mean, they cannot be much more than 4, or | 

leſs than 2 - and therefore, ſecing any one ſolution 

_ will ſerve, let them be 3, and by that multiply 100, 
and take the produR out of 500 , there remains 200 
for a ſecond Dividend, which divided by (the fecond 
remain) 80, the quotient is 23: theretore Dutch- 
men--are2 ; which multiplied by 80, make 160, take 
that out of 2co, there remains 40 ſor a third D:vidend : 
which divided by (the. third remain) 20, the quotient 
is 2 for the French Man alſo; 'and contequently the 
Engliſh muft be 3, becauſe all of them are 10: But the 
Spaniards may be allo 4 or 2. WOT” ME 

ER Example. 


'S 


Example. 
4 Spaniards at 1501. each 600 
1 Dutchman at 130 /. 13 © 
1 Frenchman at 70 /. 70 
4 Engliſh at 501. each 200 
10  Inall 1000 
2 Spaniards at 150 /. each 300 
3 Dutch at 130 /. each 390 
3 French at 501. each 2 10 
2 Engliſh at 50 /. each 100 
10 In LO 00 


The reaſon why the Spaniards and Engliſh , as alfo 
the Dutch and French are equal in nymber, is becauſe 
their payments differ equally from 100 , which js the 
mean ſum with which 10 men ſhould pay 1600 /. 
and making it ſo, this queſtion, and many other of 
this nature, may be anſwered by the Rule oi A4t:ga- 
t10n : thus, ' 

| It 160 give 10,what 


 —— | more; the Engliſh 50 
169 


leſs, are equal 


' And alſo, becauſe the other two differences 30 and 
30 are equal ; the Number of the French is equal to 
__ the number of the Dutch. 
\_ But Þoth thoſe numbers together are 4; becauic 
ENTS 3 9pa- 


3 | DTS ine | FO [ FO ? aniWer Is 3133» 
21 Fo NEEDS (that is in-this cale 3) 
WF, | 30 for the Spainards, and 
| 100 |. lo as many {or the En- 
1 gliſh;becauſe their re- 

i —— || Aſpeftive differences | 

J = | 50: from 100, the one 50 *' 


The Rule of Ceres and Virginum, 
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3 Span'ards, and 3 Engliſh, allen out tf 10; the 
| main muft be 4. 
-j| Wherefore the number of the French is 2, add - 


the Dutch alfo are 2. | 
Or thus : 

| Accounting the men | " —2ofl. 
in the ſame order, as | 
before. = 

If 160 requ.re 10, Ioo| Io 
what go? WY | 
_ Anſwer is 1222, (that ———— 
is, in this cale 2) for {| | 20 
the Sp-naxds, and con- -—G 
ſ-quently 2 Engliſh ; 160 


and therefore the French. and Dutch each 3. 

But. where. any one oi the particuiar ſums is e- | 
qual to the mean ſum, there this cannot ſo well be E 
done by Alligator. : 


+ 6" 0 


X "4 
Example. "2 


If one ſhould buy 12 Loaves of Bread for 12 pence 
ſo that ſome might be two p-0y, forte penyrf me half- 
Feny, and ſome farthing Loaves: and it be requiredto 
know bw many he mu't buy of exch? --- 

Then becauſe of 12 [;aves for 12 pence, the mean =»: 
price is 1, but one of the .particulars being alſo 1, 
-there ſhould be no peny loaves, becauſe there is no 
difference betwixt the mean price, and a pery. [7k 


But it may be found by the Rple of Ceres ad Yi 5 TR 
grmm, tobe either. E"" 


ÞE o peny loaves. _*B pence 
Yee” ; Leny loaves * 2 pence _ 
5 Half-pen y. 1Oaves ” "Fwy © + 2 
'._ _ 4 Farthings'foaves | 1 peny 


go pf 
p FG RE EY 


= 


_ 3 
ſn 
KK 


« . F : 


': + Mnalli2loaves.. In all 12 peace. 
__ Or clſec 


"= 3 Iwo peny loaves 6 d. | 
” _ _- 4 Peny loaves w 
 .,. .. 3 Half-peny loaves 15. 

- 2 Farthing loaves - ©; 
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*- 1; No. firft for the SOU ARE ROOT, that is 
:--*$£-A a iquare Number being given, to' find theRoot 
SOC of it in a Number: which root or fide, being 


lied . into it ſelf, muſt therefore” produce that 
(he. doing of this. is ſhewed in (almoſt) all Books |} 
zArithmetick; and the reaſon of it in ſome) which ] 
axen from the | fourth proportion of- the ſecond 
ok of Euclid  whichfaith, a 
H-# ruht line be divided made _ 
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Let the line A B, be divided by cianay in the: poin in. 
E, it is manifeſt that the {quare of AB, that is t- ll] 
' the ſquare ABDC, 1s equal to the ſquare of- LO," Fg 
that is of A E,. and to the ſquare 6f E B, and' to- th&-/ * 
two rectangle figures AO and DO, that is the reins: 3 3 
gle AO (which is made cf rhe parts AE, and. ; 4 
twice; according to the Propofition. bs 

| Nowlet AB, be\-ppoſed 20, AE 15, and BE _ FA 3 
Then thef6vare of AB, (which is made ee. i nul.” Dh 
tiplying theroot 20 into it felf) is equal to 400 

And the Tquare AE, that is, 15 times 155! is: eq al" 

ro ! /\ T2 F?? 2, K+ 'R 
And the ſquare of BE i he vo EY 

And the rectangle AO, 5 times 15 Gt ot 

And thexcAangle DO, 5 times 1 A 112 Big ne 
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1 therefore a ſquare number as 334084 be given 
to have the root extracted : firlt, make a point over 
4, (the place of Unity) and another over ©, the ſe- 
cond figure from it ; and fo another over 3 , the ſe- 

cond figure. irom ©, towards the left hand , obſerving 
the like order ftill | if there were more ſeconda- 


|. Ty figures, point them all as in the Margine. 


Then look at the figures under the 2334084. 
ſirſt point towards the left hand which 25, 
are 23, and take the greateſt ſquare 
root of them,which is 5, (for 6 times 6 
is 36) and fay 5 times5 is 25 which 


take out of 33, there remains. . . « c8408,z 


Then multiply the Root 5 by 20, it 749 
viyes 100 for a Diviſor ;and thE dividend 
is- 840, namely, the figures which reach 


to the next point, and fo the quotient. 

>” might be.3z but muſt be but 7 , becauſe 

; the ſquare of the quotient , beinghnayy , 

-.-49, muſt (together with 7 times the Di- 

- vor) be taken out of 840. _ 

-- And the remainderwill be COgT 84 


Addthis laft quotient 7, being put to 9184 


-- the former quotient 5, after the man. ———— 
| - ner nſed inplain Diviſion, it will be 57, 00060 
© Which-multiplied till by 20 , the pro- w 
-- duRis 1140 for a new Diviſor, and the 

. Dividend (becauſe there remains but 


one point) is all the figures g 184. 
And the quotient can be but 8; and 


| muſt be ſo much;for 8 times1140 is 9120 


and S times 8 is 64 


: In all 9134 
Which taken out of the remain $184, there now. 
| remains f, 


WC: 15Y "1. of Ras Ha I ER, 


remains <A which ſhews the ſquare. = 
js juſtly reſolved, and putting. the laſt quotient-8to 
the two former, $ and 7, the whole will, be 578, 
v/bich is the true Root required, + 
And the parts of it, if they be 3, are ©00,70, 
and 8. Or if-but two 570 and 8. And the-truth may 
be either way proved, by adding the ſquares and tyice 


the reangles of the parts; for the ſum of them ſhall 


be equal: to the whole ſquare 334034, as hath deen 
ſhewed before. 

[tis ever certain that there ſhalt be as many Fgures, 
or places ot figures inthe root, as there: _ Penn 
in the {quare , ordered as before. , x47 

And by reading this little ſeriouſly, way any onabe 
able to find the root of any other ſquare whatſoever : 
the ' firft operation in all being to take -the greareſt 
ſquare contained under that point. next the: left hand, 


tient. 
The Secondary operation, muft be rejita 


ly ſhewed in the fore-going Example. tn 


F will therefore add no more, but give you we o- + 
ther ſquares, and their roots, leaving the: Reader to 
extract them Kimlelf. & "DAR LO - 


Rb E w__ 


& if there were given the ſquare 
The ropt of it according, to former paneney may 


or [et there A ined the (quake #6 s 4 on *5 6 7 
The root of hat will $2344 117 = 


Here followeth a Table of LAT fad I 


their Squares: from i tO 1000, 
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FR 


(3-46 ws . 
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: WH: 
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YL 
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and put the Root thereoEZor the.firſt goon 2.900: oj 
ted foot. 3 


ten as there are remaining points; as hatirheen fain- ; 
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1'Ceit - 41Cen. Fl 
R. \ Square R. | Square R. \ Square 
I ns 31 | 9g61 61 3721 
et) A 32: 1024. 62 3844 
2 "1g 33 1089 | 63 | 3969 
-4 | 16 34 | 1156 64 4096 
» tþ Wed; #3 | 122J: | OF 4225 
6 | 36 | 36 | 1296 | 66 | 4356 
7 49 37 | 1569 67 4439 
2 $ | . 64+ 38 | 1444. 68 4624 
9:þ- $r 39 | 1521 &g | 4761 
lo . | 100 40 | 1600 | 70 4900 
a0 121 41'| 163r 71 5o4l 
 12$60[: ' | 42 | 1564 72 5184 
19] x 3 43 1849 T3 5J329 
24! 196 44 | 1936. | 74 5476 
"15 | 225 45 2025 | 75 5625 
46 | 256. 46 | 2116 76 5776 
17 -Þ 289 47 | 2209 © | 77 5929 
18: | 324 48 | 2304 78 | 6084 
Ig | 361 40. | 2401 79 6241 
20 i [400 FO 2 JO 80 64c0 
21 | 441 51 | 2601 Y 6561 
22 | 484 52 | 2704 82 | 6724 
. 23 | 529 53 | 280g 83 6889 
- 24--| 575 | 54 | 2916 | 84 | 7056 
T : 25- || 625 | J5 ZO25 35 7225 
26 | 676 56 | 3136 | 86 | 7396 
- 27 | 729 J7 | 3249 87 7509 
- -28- | 984 58 |. 3464'. | 88 | 1744 
"29 | 841 59 | 3581 | 8g { gar 
30 | 900 6o | 3600 | go Boo 


— 1 Cent. 
R | Square Be 7 
91 8281 I21 
92 8464 I22 
93 $649 123 
94 8835 I24 
gy | Joy . | I-93 
96 9216 126 
97 | 9409 T7 
98 | 9604 128 
"B&G 
100 I 0000 130 
101 I1O2Ol I31 
102 I 0404 I }2 
103 10609 133 
104 10816 I Z4 
05 IIO2ZF 135 
106 11236 136 
107 | 11449 | 137 
109 I 1664. 138 
109 b- | 1881 139 
110 12100 140 
111 12321 I41 
II2 12544 I42 
I13 12769 I43 
114 | 12996 | 144 
15 13225 145 
116 | 13450 146 
117 | 13689 1:47 
118 | 13924 | 148 
| 
119 | 14161. | 149 
260 |. 14400: | 150 
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2'Cent. 

R. ;, Square 
Ii | 22801 
I52 23104 
153, | 23409 
I54 | 23716 
155 | 24025 
156. | 24936 
157 | 24649 
159 | 24964 
159. | 25281 
160 | 25600 
161 25921 
162 
163 
164. 
165 #&. 
166 F 
167 279 
168 | 25822, 
169 | 2856t 
170 | 25906 
171 2924k 
172 29584 
173 |. 29929. 
74 :j. 39276. 
175 | 30625. 
176 | 30976. 
177 ©. 3132. 
178 -}. 31684” 
b79 |. 320410: 
180 '. 32400: 
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2 Cem. 


— 


$18 quare 


|} 44521 


45369 


46225 
46656 
47089 


47961 


43841 
49294 
49729 
50176 
50625 
.5 1076 
51529 
Fig954 
52441 
52900 
$3361 
53824 
54289 


1] 55225 
55696 

1 56169 
$' | 56644 
| 57121 


44944 


45790 


47534 | 


43400 


$4750 - 


2 Cont, 

Re 7 Square 
241 | 58071 
242 | 58564 
| #43 | $9049 
244 | 59536 
245 | Goong 
246 | 60516 
247. | 61099 
248 61504. 
249 | 62991 
259 | 62500 
251 | 630901 
452 | 03504 
253 | 64009 
254 | 64516 
255 65025 
256 | 65536 
257 | 66049 
258 | 66564 
259 | 67081 
260 | 67600 
261 68121 
262 | 68644, 
263 | 69169 
264 | 69696 
265 | 70225 
a66 1: 7075p 
a67 | 71289. 
268 | 71828 

26g {| 72361 

279 | 72906 
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2 Cent. 
R. | Square 
271 7 7344! 
2M | 73934 
273 | 74599. 
274 | 75070 
275 | 7552$ 
276 | 76176 
277 | 76729 
278 | 77284 
279 | 77841 
280 784.00 
281 78961 
2832 79524 
283 80089 
284 | 80656 
285 | 81225 
286 | 81796 
287 | 8236) 
288 | 82944 
289 | $3521 
290 34:09 
291 84681 
292 | 85264 
293 | 35849 
294 | 36436 
295 | $7025 
296 87616 
297 | 88309 
298 | 88804 
259 | 394ol 
300 yoooo 


_ 3 Cent, 
R, | Square 
301 90601 
ZO2 91204 
303 | 9 80g 
304 | 924i6 
z05 | 93025 
| 306 03636 
307 | 94249 
008 || 94364 
009 | 95481 
ZlO 90100 
3[l 96721 
$25 7. TINS 
313 | 9796» 
314 | 98596 
315 | 99225 
3 6 | 99556 
317 | 100489 
318 | 10T124 
3Zi0o | 101761 
320 | 102400 
321 | 103041 
322 | 103684 
323 | 104329 
324 | 104976 
325 | 105625 
326 | 106990 
z27 | 106929 
328 | 107584 
329 | 108241 
' 330 108990 


I 10224 
1103889 


II1556 


II2225 


I 12396 
113569 
114244 
114921 
I 15600 
110281 
116964 
I 17649 
118336 
I19025 
I19716 
1 20409 
121104 
I21801 
122500 
} 23201 


123904 _ 


124609 : 
125316 
126025 - 
126736: 
127449 
128164 
12888 
129600 


tz2 A Table of Sqmare Roots, 


4 Cent. | 4 Cent. {| 4 Cem © 
R. | Square oy , of | Square R. | Square 
361 | 130321 | 391 | 153881 | 421 | 177241 || 
362 131044 | 392 | 153E64 | 422. | 178084 
363 | 131769 | 393 |.154449 | 423 | 1789ag 
364 | 132456 | 394 | 155236 | 424 | 179776 
365 133225 | 395 | 156025 | 425 | 18062g 
365 133950 390 | 156816 | 426 131476 
357. | 134689 .] 397 | 157669 | 427 | 182329 
368. | 135424 |. 398 | 158404 | 428 | 183184 
369 136161 399. | 159201 | 429 | 184041 
370 | 136900 | 400 | 160000 | 430 | 184900 
37t | 137641 |. 401 | 160801 | 431 | 185761 
372 1338384 | 402 | 161604 | 432 | 186624 
373: | 139129 | 4093 | 162409 | 433 | 18748g 
374: | 139876 | 404 | 163216 | 434 | 188356 
375. | 149625 | 405 | 164025 | 435 | 189225 
376 141376 | 4C6. | 164836 | 430 199cg6 
377- | 14212y | 407 | 165649 | 437 | Iyog6g 
378 142984 408 165464 4.38 191844 
379 143641 | 409 | 167281 | 439 | 192721 
280 144490 | 410 | 168100 | 440 | 193600 
331 145+61 | 411 | 168921 | 44! | 1944q8T 
392 | 145924 | 412 | 169744 | 442 | 195364: 
333 | 146689 | 413 | 1705'g | 443 | 196249 
384 | 147456 | 414 | 171306 | 444 | 197136 
2355 148225 | 415 | 172225 | 445 | 168025 
336 | 148996 | 416 | 173056 | 446-| 198916 
387 | 149769 | 417 | 173889 | 447 | 19980g 
338 | 150544 | 419 | 174724 | 448 | 200704 
qg389 151321 | 419 | 175561 | 449 | 201601 
399 152190 | 420 | 176400 | 45a | 202500 
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4 Cent 
R. , Squae 
451 2034Ol 
452 | 204304 
4523 | 205203 
454 | 206116 
455 | 297025 
456 | 207936 
457 | 208849 
453 | 209764 
459 | 210681 
4.60 211600 
461 p I252 | 
402 | 213444 
463 | 214369 
464 | 2152946 
455 2 EG 
460 217156 
467 | 218089 
468 | 219024 
469 | 219961 
470 | 220900 
471 | 221841 
472 | 222784 
473 | 223729 
474 | 224576 
475 | 225625 
476 | 226576 
477 | 227529 
478 | 228484 
479 | 229441 
430 | 230400 


5 Cent. 
R. Square 
481 | 231361 
482 | 232324 
483 | 233209 
484 234256 
435 | 235225 
46 2361 g6 
487 237! 69 
438 233144 
489 | 23912! 
490 | 230100 
491 | 241091 
492 242004 
493 | 243049 
494 | 244030 
495 | 245025 
496 | 246016 
497 | 247009 
4.98 248004 
499 | 249001 
500 | 250000 
OI 251 001 
502 | 252004 
523 | 253009 
504 | 254016 
$05 |. £53025 
506 | 256036 
$07 | 257049 
5o8 | 258064 
FO9 | 259081 
26010Q 
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5 Cent. 
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2" 


Fil 
Fl2 


Fl3. 


$14 
515 


.F16 
3*7 


518 
519 
$20 
F21 
F22 
J23 
$24 
J25 
526 
527 
528 
J29 
$30 
$31 
J32 
J33 
$34 


$35 


536 


Square 
261121 


262144 


263169 
264196 
265225 
266256 
267289 
268324 
266361 
270400 
27144kt 
272484 
273529 
274576 
275625 
276676 
2177729 
270784 
27954l 
280900 
281961 
283024 
284089 
285156 
286225 
287296 
2882369 


$ | 289444 


290521 


291600 


ATable of Cube Roots 


| 5 Cent. | 6 Cent. © 
| RK. | Square R. Square 
F71 | 326041 601 | 361201 
$72 \ 327184. 602 | 362404, 
F73 | 328329 | 603 | 363609 
574 | 329476 | 604 | 3648iG 
575 | 3350625 | 605 | 366025 | 
570 | 331776 | 606 | 367236 
377 | 332929 | 607 | 368449 
F78 | 334984 | 608 | 369664 
579 | 335241 | 60g | 570881 
$50 | 302500 | 580 | 336400 | 610 | 372100 
$51 | 393601 FS1 | 337561 611 | 373321 
$52 | 394704 | 582 | 338724 | 612 | 374544 
553 | 395809 | $33 | 339389 | 613 | 375769 
554 | 306916 | 5Þ4 | 34i056 | 614 | 376996 
555 | 308025 | $By | 342225 | 615 | 378225 | 
555 | 309136 | 536 | 343396 | 616 | 379456 | 
557 | 310249 | 587 | 344569 | 617 | 380689 | 
$58 | 311364 | 588 | 245744 | 618 | 381924 | 
399 312481 539 346921 619 | 383161 
560 | 313600 | 59o | 348100 | 620 | 384400 
561 | 314721 yl | 349281 621 | 385641 
562 315844 592 | 350464. 622 | 3386884 
563 | 316969 | 593 | 351649 | 623 | 388129 
564 | 318096 | 594 | 352836 | 624 | 389376 
$65 | 319225 | 595 | 354025 | 625 | 390625 
F66 | 320355 | 596 | 355216 | 626 | 391876 
567 | 321489 | 597 | 356409 | 627 | 393129 
568 | 322624 | 598 | 357604 | 628 | 394384 
569 | 323761 | 599 | 358801 | 629 |. 395641 
570 | 314900 6060 | 360000 ' 630 | 3969090 


6 Cent 6 Cent. 7 Cent. 
1 -—  — g— INEIN mmm — 
R. | Square R. | Square | R. | Square 
631 | 398162 | 661 | 436921 | 691 | 47748l 
632 | 399424 | 662 | 4338244 | 652 | 478864 
632 | 400684 | 663 | 4395% | 693 | 480245 
634 | 401959 | 6064 440896 694 481636 
635 | 403226 | 665 | 442225 | 695 423025 
636 | 404495 | 666 | 4445556 | 696 13385 
637 | 405769 | 667 | 444539 | 697 
638 | 407044 | 668 | 446224 | 698 | 48 7204 
639 408321 C69 447561 699 488601. 
640 | 409600 | 670 | 448900 | 700 | 490000 
641 | 41088r 671 | 450241 701 | 49140L 
642 | 412164 | 672 | 451534 | 702 | 492804 
643 |413449 | 673 | 452929 | 703 | 494209 
644. | 414736 | 674 | 454270 | 704 | 495616 
645 |416025 | 675 | 455625 | 705 | 497025 
646 | 417319 | 676 | 456976 | 706 | 498435 
647 | 418609 | 677 | 458329 | 707 | 499849. 
645 | 419904 | 678 | 459684 | 708 | 501264. 
649 | 421201 679 | 461041 709 | 502681 
650 |. 422500 630 | 462400 | 710 | 504100 
651 | 423801 | 681 | 463761 | 711 505521 
652 | 425104 | 632 | 465124 | 712 or 944 
653 .| 426409 683 | 466489 713 | 508369 
654 | 427716 | 684 | 467856 | 714 | 509796 
655 | 429025 | 685 | 469225 | 715 | 511225 
656 | 430336 686 | 470596 716 | 512056 
657 | 431649 | 687 | 471969 | 717 | 514089 
658 | 432964 | 688 | 473344 | 718 | 515524 
659 | 434281 | 68g | 474721 | 719 516961 
660 435600 | 690! 4761090 | 120 | 518400 


AT ible of Square Roots: 
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7 Cent 

R. | Square 
721 5ig84t 
722 521284 
723 | 522729 
724 | $24176 
725 | 525925 
726 | $2707 
727 | 528529 
728 \ 529984 
729 {/ $31441 
73©O 532900 
731 | 534361 
732 | 535924 
733 | 537289 
734 | £38756 
735-| 540225 
736. | 541696 
737 | 543199 
735. | 544644 
739 | 546121 
740 |. 547600 
741 | 549081 
742 | 550565 
743 | $5204y 
744 | $53530 
745 | $55025 
749 | 556516 
747 | 558009 
74% | 559504 | 
749 561001 
750 | 562500 


| A Table of Square Root 


A 


CO EEE 


573049 
$74564 
576081 
577600 
$79I21 
580644 


' 583696 
585225 
586756 
538289 
539824 
591301 
592900 
$9444 1 
$9598 4 
597529 
599076 
600025 
602170 
003729 
605284. 


- 608.400 


532169 | 


606841 


—_____— 
o' 


$Cent. 
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R. 
78 


782 


703 
784 
785 
786 
787 
786 
789 
790 


79 


792 


793. 


794 
795 
796 
797 
798 


799 
800 


801 
802 
803 
804. 


805 
806 


807 
898 
809 
310 


| 


Square 
| 609961. 


611524, 
61308g 
614656 
016225 
617796 
619369 
620944 
622521 
624100 


625681 
627264 


628849 
630436 
632025 
633616 
635209 
636004 
638401 


£40000 


641601 
643204 
644809 
6465416 


648025 


649636 
651249 


652864, 


654481 
650100 
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_ __ 0 Cone. | Cent. 
R. Square | R. | Square R. [Square 
811 | ©57721| 841 | 707281 | $51 [958641 
$12 659344 | 342 7038964 | 8752 760384. 
$13 660969 | 343 - 710649 | 873 [762129 
814. 662596 | 844 | 1712336 874 [763876 
815 | 664225 | 845 | 7:4025 | 875 [765625 
816 | 665556 | 846 | 715716 | 876 [767376 
617 | 667489 | 847 | 717409 | 897 769129 
818 69124 | $4 719104 | 878 [770884 
819 | 670761 | 849 | 720801 | 879 [472641 
820 | 672400 | 859 | -22500 | 880 774400 
621 | 674041| 851 | 242601 | 881 [756161 
822 | 675684 | 852 | 725904 | 882 [177924 
623 | 677329 | 853 | 727609 | 883 [579689 
824 | 678976 | 854 | 729316 | 884 [78 1456 © 
825 | 680625 | 855 | -31025 835 |78z225 
846 682276 856 732736 886 784996 
$27 | 683929 | 857 | 734449 | 889 [786769 
8238 | 685584 | 859 736164 | 888 [788544 
$29 87241 | 859 727881 | 88g 790321 
$30 698900 | g69 | 329600 | 390 [792100 
831 | 690561 | 861 | 741321 | $g1 [1793881 
832 | 692224 | 862 | 743044 | 892 [795664 
833 | 693889 | 863 | 744769 | 893 [797449 
$34 | 694556 | 864 | 746496 | 894 [799236 
835 | 697225 | 865 | 748225 | 895 [801025 
836 | 698896 | 865 | 49956 | 896 1802816 
837 | 700569 | 867 | 751689 | 897 [8046cg 
$35 | 702244 | 868 | 153424 | 898 \$06404 
839 | 703921 | 899 | 755161 | $99 [808201 
649 703% 1870 | 756900 | 860 [810090 


970225 
972196 
97416g 

> 970 14+ 

- 976121 


g00Fee ' 


EE bas 4 EL a4" 
9 Cent | g Cent. 

mt net on —_ — —_ _— _ 
R. | Square | R. | Square 

oggt | '98208t | | ; 996 | 992016 
992 | 954064 | 997 | YI409V. 
993 | gs | 998 | 4 nth 
994 90003 | 999 | 99000T 
9 | 990025 1000 | 1000000 


| Extraction of the Cube Root. 


Cube is a Solid, or a Body contained within - 


A fix equal ſquares; and may be fitly repre- 

ſented by a Die. 7 

When pl Cube is piven, as- is 4355 19F C | 2's. 
point' the number as you ſee in the place of Unity, 
and every third figure after; then ſee what. is the 
root of the greateſt Cube contained under the. firff 
point toward the left hand; that is in 435, it will be 


LT 
- 
- 


| found 7 (( for $ times 8. taken $ times, is 54 2,. which 


is tov Much) put this 7 for the firſt figure in the. 


quotient, having the Cube thereof, which is 343 


b- out of 435 : thus r= 43551 g'5 ; T, 
And the remain will be 92519512 


*F4 And fo thefirfſt work is done, 
_— ES. For 
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For the ſecond, take the ſquare of the quotient, 
that is 49, which multiply by 300, the. predu& 

Is 4 14700 4 
fo whica add 36. time 7, that is ::230 


which makes the Diviſor ' 14910 

And the Dividend is 925289 

So the quotient might be6, but muſt be 

but 5, becauſe the Cube of the new 
quotient, and 210 times the ſquare of 

the faid quotient muſt be allowed in * 
this work, as followeth. 

The remain is 92519512 
Multiply the firſt produt 147000 by 18875 
the ſecond quotient 5, and they pro- 
duce 73500 

then multiply 210 by :5250 

the ſquare of 5, it makes c 

to which add the Cube of'5, :: 125 


———_— awww 


It makes in all 78875 
Which taken from 92519 2 +6 
there remains 13644512 
and the quotient is 75, whoſe;ſqaure | 
6625, multiplied by 300 

the produRt is 1687500 
ſecondly, 30 times 75 is ::2250 | 
And the new Divilor is 1710000 . 

And the third quotient figure is 8, 

by which multiply 1687500, it is 1350000 

likewiſe , 2250, multipled by ' 144000 
the ſquare of 8 (64) is : 

And the Cube of 8 is -:.-4$38. 0 
Altogether are A 13644512 


which 


þ 
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Which taken from the ſccond remain, there re- 
mains now thirdly nothing. And therefore the laft 
quotient 8, put tothe former two, it is 758 for the 
whole Root, as may be tryed by multiplying 58 
inco it ſelf, and the produ& again by 758; then the 
laſt produtt ſhall be £qual to the whole Cube, which 
was given at firſt to be reſolved. | 

This one Example is ſufficient for the general -un- 
derflanding of the manner of working , wherefore 
I will add no more Examples, but (as I did in the 
ſquare Root, ſo in this 1 will) g've you two or three 
numbers with their Roots, leaving the practice of 
them to the Learner, Thus, AS 


Of 00440125 405 (is the Root. 
961504803 087 | 
12895213625 91345 


_ Here followeth a Table of cad Roots 


from 1 to 1000. 4 


As 


. eq 
o 
o 
: = 
pu s: 
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62 
1 Cent, 
R. Cube 
2 s 
& --.. 
4 | 64 
$7 IN 
6 216 
7 | 343 
S 512 
9 729 
IO 10069 
If I33!k 
I2 1728 
iz | 2197 
I4+ ' 744 
Is | 3375 
16 4090 
17 4913 
18 5832 
19 | 6859 
20 {| S000 
21 | 261 
' 22 | 10648 
| | 12167 
24” | 13824 
25 | 15625 
26 | 17576 
27 | 19683 
28 | 21972 
29 | 24399 
30 2700) 


1 C:nt. 


f WEPEGES ” "UE 


treaties... 


Cube 


— 


979.0 


32768 
35937 
39304 
42825 
48656 
Tous? 
$4072 
J54'9 
64000 
68921 
74088 


79507 - 


85184 
QI125 
97330 


103823 
IIOF92 
117649 
125000 | 
135651 
140608 
148877 
I $7404 
167375 
175616 
185193 
I95L12 
205379 
216090 


[ 


| 


 L—_ 
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R. 
Ol 
62 
63 
64 
65 
66 


67 


68 
69 
70 
71 


[73 


73 


| 74 
| 75 


— rw 


I ' Cent, 


H— ” 46d 


Cube. 
| 21698: 
238328 
| 293047 
202244 
274625 
287496 
300753 
314432 
3<9159 
333000 
35791 
373340 
389017 
405224 
411875 
438976 
| 456533 
4745<2 
| 4903039 
| F120C0. 
531441 
550408 
571787 
592604. 
014125 
636056 
648303 
681472 
705669 
| 719000 


nnmncy a” "ru Ce 


4 + Table leaf Ci Cabe Roots? 
1 Cent | 1 Cent. | 1 Cent. 
. Re cn ans | aw + —_— 
R. \ Cube R: | Cave | R.. Cibe 
1] 753571 | 121 | 1771561| 151 |3442951. 
Sh 7 3088 122 | 1815848| 152 | 351 2950 
92 |804357 | 123 |1 26086- 153 | 3581577 
904 |830584 | 124 | 1996624 | 154 | 3652264 
905 [857375 | 125 | 1953125| 155 | 3723875 
96 |884736 | 126 |2000376| 156 | 3796416 
97 |925673 | 127 | 2048383,| 157 |3869893 
| 98 941192 128 2097172 | 158 3944312 
99 970299 129 2146689 | Iy9 4019679 
100 | 1000000 | 130 | 21976000 | 160 | 4096009 
101 | 1030301 | 131 |2248091| 161 | 4173281 
302 | 1061208 | 132 1 2299968| 162 | 4251528 
103 | 1092727 | 133 2352637 | 163 | 4230744 
104 | 1124856 | 134 |2406104| 164 | 4410944 
io5 | 1157625 | 135 2460375 | I65 | 4492125 
105 | 1191016 | 136. | 2515856 | 166 4574296 
107 | 1225043 | 137 |2570353| 167 | 4657463 
108 | 1259712 | 138: [2628072 | 168 | 4741632 
log | 1295029 | 139 | 2685619| 169 | 4826809. 
,116 1231000 | 140 | 2744000| 170 4913000. 
Lit [1367631] 141 |2803221f 191 | 5006211, 
112 1404928 142 |2864288| 172 | 5088448; 
113 | 1442897 | 143 |2924207| 173 | 5177717. 
114 0H 144 | 2985984 | 174 | 5268024. 
1s | 1520875 | 145, | 3927525] 175 |55$89395. 
116- 268848 | 146 3112136 - 176 5451776 | 
117 | 160161(3 | 147 13176523 | 177 | 5545233 
148 [1643032 | 148 | 3241792 { 198 | 5639752 
119 |1685158] 144 |330794y| 179 | 5735339, 
120 | 174% 00d | 150 3375000 | 180 | 58320c6 
- M 2 Gent « 


I 68: 


AT, ble -of © Cube Roots 


77" Cent. "7: "FO: 2 Gar, 
R. —""W R. Cube R. Cube 
181 | 5929741 |211 19393931 | 241 { 13997521 
132 | 6028568|212|9523128 | 242 | 14172448 
193 6 12848- 213 | 9663597 | 243 | 14348907 
184 | 6229504 | 214 | 9800344 | 244 | 14526684. 
i835 | 6331625 |215| 9938375 | 245 | 147e5125 
1-86 | 6434856 | 216 10077696 | 246 14886936 
18 6539203 | 217 19218313 247 I y069223 
189 | 6644672 |218| 10360232 | 248 | 15252992 
1389 | 67351269 |219| 10503459 | 249 | 15438249 
190 | 6859000 | 220| 10648006 | 250 |. 15625000 
191 |. 6967871 | 221| 10793861 | 251 | 15813251 
192 | 7077888 | 222 | 10941048 | 252 | 16003008 
193 | 7189057 |223| 11089567 | 253 | 16194277 
194 | 7301384 | 224 | 11239424 | 254 | 16387064 
195 | 7414875 |225| 11390625 | 255 | 16581375 
196 | 7529536 | 226] 11543176 | 256 | 16777216 
197. | 7645373 | 227| 11697083 | 257 | 16974593 | 
198 7762392 |228| 11852452 | 258 7173512 f 
199 | 7882599 | 229| 12008g8g | 259 17473979 | 
200 | 8000000 | 230| 12167000 | 260 | 17576000 
201 | 83120601 [231] 12326391 | 261 | 17779581 
202 | 82424a8 | 232| 12487168 | 262 17984728 
203 | 8365427 |233| 12649337 | 263 | 18191447 | 
204 | 8489664 | 234| 12812904 | 264 8299744 ; 
205 | 8615125 | 235| 12977875 | 265 | 18609625 
206 | 8741816 | 236| 13144256 | 266 | 18821096 
207 | 8869743 | 237| 13312053 | 267 | 19034063 
208 | 8999912 | 238| 13481272 | 268 19248832 
209 | 8129329 | 239| 136F1919 | 269 7 9485109 
| 210 | 9261000! 240 | 13824000! 270 \* 19683000 


"FS 2/C ent. 


R. 
271 
272 
273 


274, 


2735 
276 


277 


278 
279 
280 


6.284 


282 


283 


284 
285 
- 
287 
288 
28g 


290 


291 
292 
293 
294 
295 
296 
297 
298 
269 
30Q 


| Cube 
| tyg@2511. 
2012 3648 
20346417 
20857 1024 


20796875 
21024576 
21253933 
21484952 
21717639 
219520009. 
22188041 
22425768 
22665187 
22906304 
23149125 
23393656 
23539903 
23893372 
24137569 
24.3 89000 
24042171 
24897088 
25143757 
25412184 
25672363 
25934330 
26198073 
26353592 
26730899 


—— 


og | -— 


304 


| 307 


o09 


by 


| 27000000 | 


3 Gm. 


R. | 
3Ol 
302 
303 


$05 
306 


008 


310 
311 
312 
313 
314 
315 
3'6 
317 


Z19 
320 
321 
322 
323 
324 
325 
326 
$*7 
328 
329 


— — ——— — 


Cube 
2727090! 
27543608 


2 8094464 
28372625 


28652616 


28934443 
29218112 


29503629 


29791000 
30Q802 31 


130371328 


30664297 
30959 144+ 
31255875 
31554490 
31855013 
32157432 
32461759 
327680c0 
33076161 
33336248 
33699267 
34012224 
34323125 
34045970 
35456783 
35287152 
35611280 


330 


3593 7000 


M ; 


27818127. 


R. | 


331 
332 
333 
334 
335 
336 
337 
336 
339 
340 
341 


342 


343 
344 


345 


3 40 
347 
348 
349 
350 
35! 
352 


3393| 
$54 


355 


356 


337 
358: 


359 
360 


mn 


3 Cent 


Cube 
36264691 
36594368 


36926037 


37259704 
375953735 


37933076 


38232753 
38614472 
38959219 
39394000 
39651921 | 
40001688 
4035 3607 
40707584 
41063625 
41421730 
41781923 
42144197 
425<B549 
42375009 

4324555, 
43614209 
43986977 
44 361864 
44738875 
45118316 
45499293 
45882712 
46268279 
46056009 
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3 Cent. 


—__ 


R. } 


361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
37! 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
333 
304 
305 
2386 
387 
388 


390 | 59319000 


Cube 


4704589 1 
47439928 
47832147 
48228544 
438627125 
49027896 
49430863 
498 36032 


$0243409 


50653000 
$1064811 
51478848 

51895117 

$2313624 

52734375 

53157376 

53582633 

540IOIF2 

54439939 

54872000 

55300341 
| $5742.968 
56181887 
5662 3104 
57066625 
 $7512456 


57960603 
58411072 


58863869 


R. | 
391 | 


392 
393 
394 
395 


3965 


397 
393 


399 
400 


40! 
4O2 
403 


404 


405 
4.06 
407 
408 
409 
410 
411 
412 
413 


| 414 


415 
4.16 
4 7 
418 
419 
420 


4 Cent. 


LO ——_—— we 


—_— 


Cube 


$9770471 
60236288 


60699457 
61162984 


61629875 


62099136 
62570773 
63044792 


63521199 
64000000 


| 64481201 


64964808 
65450327 
65939264 
06430125 
66923416 
67419143 
67917312 
68417929 


638921000 


69426531 
69934528 
70444997 
70957944 
71473375 
71991296 
72511713 
73034632 
73560059 
14033600 


4 Cent, 


R.-l | Cube | 
421 | 


422 
423 
42.4 
4*5 
4.2 6 
4.*7 
4.28 
429 
430 
431 
432 
433 
434 
435 
436 


437 
438 


439 
4.40 
441 
442 
443 
444 
445 
446 
447 
448 
419 


450 


_— —— 
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74618461 
75151448 
75656967 
76225024 
76765625 
77308776 
77854433 


| 78402782 


78953539 
79 5@7000 
80062991 
3c62 1568 | 
81182737 
61746504 
823 12875 
82881856 
$3453453 
84027672 | 
$4604519 | 
85184000 | 
83766121 
863 50388 
86938307 
87528384 
88121125 
88716536 
89314623 
89915392 
g05 183849 
01125000 
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- Cent. 


R. 
451 
452 
453 


| 


Cube 
91733851 
92345408 
92959077 


454 | 93576664 


455 
4.56 
457 
458 
459 
4.60 
461 
462 
463 
464 


465 | 


4.66 
457 
4.68 
409 
470 
471 


492 
472 


473 
474 
475 
476 
477 
478 
479 


04196375 
94818816 


95443993 


96071912 


96702579 
973 36000 
97972181 
98611128 
99252847 
99897344 
100544525 | 


101194690 | 496 


101847563. 
102503232 
103161709 
10382 3090 
104487111 
105154248 
105323817 
106497424 
107171975 
107050179 
108551333 
109215352 
109902239 


48Q | 110592000 


| | 


— 


R. 
481 


495 


497 
| 498} 
+99} 
FOO] 
FO1 
5O2 
5JO3 
504: 
505; 
526 
5JO7. 
508 


529, 
510 


5 Cent. 
5 Cabe. 
111284641 
111980168 
112768587 
113379904 


114084125 


I 14791250 
115501303 
[16214272 
116930169 
I 17549000 
118870771 


[1 19095488 


I 19823157 
120553784 
121287375 
122025936 
122763473 
123505992 
124251499 
I 25000000 
125751501 
1 26506v08 
127263527 
12 8024064 
1128987625 
129554215 
130323843 
131096512 
131872229 
I 31651000 


M 4 


| 


— = 


549 


| 


5 Cent, 


————— ey 


| Cube 
[133432827 


124217728 
135005697 
2790004 
130 590875 
137388096 
233188412 
138991832 
129799359 
140603000 
I41420761 
142246648 
143055667 
14387782 4” 
144703125 
145531576 
146362183 


$:1471979e2 


148035889 
1438877000 


114972 1298 


[50568768 
I5 1419437 


41152273304 
1153130375 


153990656 


(154854153 
31155720872 


I56590819 
157464000 
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; 5 Cent. 


R. .| 


541 
542 


$543 160103007 


544 160989184 
161878625 


3435 


$46. 


3547 : 
$40 
349 
$5O, 


551 


J52:; 
553 
554 
332 
556 
SS7 11 
558 
559 
560 
561 j1 
62 
363/17 
504 
$55 
566. 
567 


568 j183150432 
56H 184220000 


570 1185' 93000] 


Cute 


158340421 
159220088 


162771336 
163067323 
104566592 
166569149 
166375000 
16728415) 
168 196608 
169112377 
[17003 1464 
[17953875 
171859616 
172808683 
173741112 
174676879 
175616coc 
176558481 


178453547 


77504328 


T70$99 144 
:88262125 
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$97 a2 7144248 
8132547 
189119224 
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574 
J75$ 
J77 
576 
578 


9 1102976 
192100033 
193100552 
579 [194104539 
580 [195112000 
FS 1 {19612294 1 
582 197137368 
198; i55287 
1991760704 
200202625| 
d [102230056 
[202262003 
203297472 
204336469 
20537 $G6CO 
2004250971 


2 08527857 
4 [209584584 


211708736 
212776173 
213347192 
214921799 
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— ——— a WV. 


R, 


IQG0100375 


616 
618 
621 
207474688 | 622 
| 623 


210644975 | 
626. 
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602 
603 
604 
605 
600 
6C7 
608 
609 
610 
oY 
612 
613 
614 
615 


Le es 


617 


619 
620 


624 
625 


627 | 
628 
629 


630 
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| 2170818or 


218167208 
219256227 
220348864 
221445125 
222545016 


2230948543 


224755712 
2258665.9 
226981000 
228099131 
229220928 
230340397 
231475544 
232600375 
2337445g6 
234305113 
236029032 
237176659 
238328c00 
239483061 


2.4c641848 


241804367 
2429 70624 
2 44 140625 
245314376 
245491883 


247673152 
248859189 
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LD 


6959 


1263374721 


232300146 


_ Cube 
25123959! 
252435966 
253636137 
254840104 
256047575 
257259456 
258474053 
259 694072 
2609 17lig 
262144000 


264609288 
265947707 
267039934 
268336125 
269585136 
27084002 3 
272097792 
273359449 
2746250@0 
275854451 
277167808 
278 445077 
279726264 
281011375 


293593393 
284890312 


286191179 
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R. 
661 
6062 
663 
664 
665 
666 
66 7 
668 
£69 
670 
67! 
672 
673 
074 
675 
676 
677 


673 


679 
680 


681 
682 
683 
684 
685 
686 
687 
638 
6389 


| 287496000] 690 


1296740963 


Cu'e 
288804781 
290117528 
29 1434247 
292754944 
294079025 
295408296 


298077632 


29941 5309} 
300763000! 
zZ92I117t1 
303464448 
3048921217 
30618204 


397545875| 


39389157576 
310238733 
311665752 


699 
700 
7OI 
702 
703 
704 


7? 
700 


707 


708 


313046839 
3 ) 4432000 
215321241 


317214598 


313011987 
320515504 
3214t!91i5 
3228: 8856 
324242703 


32 5660672 


327082709 
32 6509000 


709 
710 
701 

712 
713 
714 
Tly 
716 
717 
718 
719 
720Q 


339939371 
331373888 
332812557 
334255354 


1 335792375 


$37155396 
339608873 


| 340068392 


341532099 
343 c00000 
34447210! 
345948458 
347423927 
3489 13664 
350402625 
351895316 
353393243 
354994912 
356400829 
357911000 
$594 35431 
360944128 
362407097 
393994344 
365525875 
365061696 
368601813 
370140232 
$71694959 | 
| 373240000 | 
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21 
722 
723 
724 


725] 


726 
727 
728 
729 
730 
131 


-13* 


733 


734 


7335 
736 
737 
730 


. T39 


740 
741 


742| 


743 
144 
745 


746 
747. 
| 418508, 92 


749 
749 


750 


' Cube 


374805361 


376367048 


377933067 


379503424 
381078125 


382657176 


394240583 
385828352 
337420409 
389017000 
390617891 
392223168 
393832037 
395440904 
397065375 


398688256 


400315553 
401947272 
40353 34'9 
405224000 
406869021 
408518438 
410172407 
411830784 
413493025 
415160936 
416832723 


420189749 


421875000 
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751 


752 
733 
754 
755 
756 
757 
75S 


159 


760 
70I 
702 
703 
704 
765 
766 
767 
768 
769 
170 
T1 
172 
713 
774 
TT3 
770 
717 
776 
779 
780 
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Cube 


42550475! 
425259005 


426957777 
428661064 


430368875 
2 4408(>i6 
433798093 
435519512 


4374243479 
438976000 


440711081 
442450729 
444194947 
445943744 
447697125 
449455096 
451217663 
452984032 
454755609 
4.505330Co 
458314011 
460099648 
461889917 
46368432 4 
465434375 
467289576 


459097433 
4709 10992 
472729139 


474552000 
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783 
28, 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
790 
797 
798 
799 
809 


801 
302 
803 
304. 
805 
806 
807 
808 
809 
810 
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Cube | 
470379541 
478211768 
je ets 
48 i$90304 
483736625 
485587656 
457443403 
489303872 
491169069 


494913671 
49679 3088 
493677257 
500566 184 
592459875 
504358330 
506261573 
503169592 
51co82399 
5 12000900 
513922401 
515849608 
517751627 
519718464 
521660125 
523606616 


525557943 


F27FI4il2 


5294751429 


531441000 


493039000 
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$111533411751 
$121535387328 
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8131537367797 | 
8141539353144 | 
8151541343375 | $4 


8161543333496 
6171545339513 

81547343432 
8191549353259 
8201551368cco 
821[553 387661 
$22]555412248 
8231557441797 
8241559479224 
8251561515625 
8261563559976 
8291565609283 
828|[567663552 
8291569722789 
830571787000 
8311573856191 
8321575930368 
$33]578009537 
834]580093704 
835|582182875 
836|584277056 
8371586376253 
838 588480472 
8391590589719 


9401592740000 
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Cube 
594823321 
596947688 


599077107 
60121118 


607045423 
nee og 
6011960049 
d [014125000 
01629505 | 
518470208 
620650477 
622835864 
625026375| 
627222016 


7 [929422793 
631628712 |? 


633839779 
636056000 


(638297381 


640505928 
642735647 


4 [944972544| 
5 [647214625 


649316896 


7 1551714363 


653972032 
656234909 


6555030c0! 
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660776311 
663054948 


665338617 


007627624, 
659921875 
672221376 
674526133 


676836152 


'9 (679151435 
681472000 
683797847 
686128968 
688465287 


[690807 104 


093154125 
695509455 
697864103 
7OO2 27072 
7025953069. 
704969v900 
797347971 
709732288 
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714516984 


716917375 


719323136 


721734273 


724150792 
726572699 


7429©000C09 
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Cube 
731432701 
73 3870808 
730314327 
733763264 


743677416 
746142643 
743613312 
751039429 
7535371000 
756058031 
758550528 
761048497 


[763551944 


766060875 
768595295 
T1933 53 
773610632 
776151559 


[4973688000 


781229961 
783777448 
786330467 
788889024 


1791453125 
1794022776 
796597983 
$ [7991787524 958 
801765089] 959 [88 


741217625 


956 
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931 
932 
933 
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Cube 


806954491 


802557569 
812166237 


934 


935 j9 


936 | 
977 | 
03 
939 
940 
941 
942 
943 
944 
943 
946 
947 
945 
949 
950 
95 
95* 
953 
954 
953 


937 


8 1325293672 


814780504 
17460375 
820025856 


822659953 


827936019 
830584000 
333237621 
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961 
962 
963 
964 
965 
966 
967 
968 


96g 


970 
971 


835596388 
838561507 
841232384 
8.,3908625 
$46590536 
249278123 
85 1971392 
854070349 
857375000 
860085351 
$62801408 
865523177 
$63250664 


873722816 


$-098;875, 


972 
973 
974 
975 
976 
977 
978 


979 
950 


981 
982 
983 
984 
985 
986 


856467493 
879217912 
1974079 


$04357060l 960 |8 


987 
988 


g8g 
990 


84736000] 
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Cube 
[887503681 
;090277218 
393056347 
8958413 44 
898632125 
901428696 
9042 31063 
907039232 
909853209 
912673000 
915490611 
918330048 
921167317 
P9401 0424 
926359375 
929714176 
032574833 


935441352 


933313739 
944070141 
946966 168 
9498c2087 
952763904 
955671625 
958585256 
961504373 
9644 30272 
967361669 


9702 99000. 


941192000 - 


. _ s Xs "EP Gs a gs, - ae OP ad on As oy = AC EI» Fa ; , _ _ ' _ _ 
; Co F \ of ber ae SV” CTY . Ra ads i arr te 6: a? So Ads 3” Bak ads £1 01 MEN PR DT FAT OP rey" 2 
” . 7 Rp. 5: Go : bo oy $9 l = $3 : * 14 wy OED. YT SET. © Ge TR "8 þ Wy "Ol YE" TO "OY P 
M. _— "— 
A _- "** p* 
Cent us 
C 


—  _ Moo , GR 


R. | Cube R. | Cube. 


991. | 973242271 996 988047936 
992 | 976191488 | 997 | 991026973 
993 | 979146657 998 | 994011992 


994 982107784 * 999. | 997002999 
995 935074875 | 1000 | 1000000000 
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Some Uſes of the Square and 
| Cube Root, 
Uſes of the Square Root. 
{ 
Hat the Square and Cuve Root are, and 
how to extra them , hath already | 


been taught; and for mere eaſe and 
Fo. expedition, There are Tables ready 
'  calchſated, both of the Squareand Cube Roots, from 
1 to'iooo: We comenow to ſhew ſome Ules thereof, 
© which in ſome meaſure will appear in the Propoſitions 


3 a " o Tg 2 
by wy * uy » T 
. I ORC. -. 6 | 
", B 'T% F i ww , 
5: PROPOSITION. I. 


| Admit the height of the Wall of a Fort or Caſtle to be 
| ſcaled, be 30 Fort, and the breadth of the Trench a- 
 . bout the Fort be 40 Foot , I demand of what length a 
 . "Scaling Ladder ſhall be, juſtly to reach from the ks, or 
 browof the Trench, to the top of the Wall ? 


' By the 47th of the firft Book of Euchids Elements, 
it is demonſtrated; that , the ſquare of the Hypotenu- 
| ſatof atright angled plain Triangles is equal tothe ſquares 
of the2 other ſiaes;, I therefore to reſolve this Propoſt- 
* tion, ſquare the height of the Wafl, which is 30, facit 
--gco; alſo I ſquare the breadthof the Trench which is 
40 facit 1600, theſe two added together make 
| 2500, the ſquare root whereof is 50: and fo long 
-muft a Scaling Ladder be madde to reach from the 
edge of the Trench to the top of the Val. = 
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"PROPOSITION. 11. 


There be two T owns, as Chiceſter and York, which lie. 
North and Soxth one from another, and their diſtance 
is 220 miles, and Exceſter lieth direftly Weſt from 
Chicheſter, 120 miles; Idſire to krow " TT, 
of York from Exceſter? 


Square 120, the di- Exceſter 


ſtance of Exceſter and @ 2 Ag 
Chicheſter, it maketh | 42 
14400, likewile ſquare 5 
'220 , the diſtance of I 

+ Tok. and Chicheſter, fa- 2 ear Lhe 

| cit, 48400 3 thele two @ 220 . MW: ian 
numbers added toge:- Chicheſter Tok 
ther make 62800, whoſe 59 


ſquare root extrated (or found in the Table) will 


be 250 3 near, and ſo many miles is Excefter diftant 
from York; 


4, \ 
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Uſe of the Cube Root. 


\Ne chief uſe of the Cube Root, is to find out a 
- proporkon betweenhke Solids ; ſuch are Spheres; 
Cubes, and * ſuch like 3 as in the Propoſition fol; 


lowing. 
"PROPOSITION 1. TON 
If a Bullet. if Braſs of 4, inches Diameter, weigl.g 
pound, what ſhall « Bullet of i weigh, "whoſe Dis. "yp 
ameter us F: Sa . | D 
|  Cibe 4; the Diamete MR lefler, Buller, makes: 
64, liketiife ube the ex fe of the oreater Bul= _ 
 let8, makes 4609. This done, ſay by. the Rule of. 
Proportion 3 If the Cube: 62 give 9 7s, weight, ſrl 
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| ſhall the Cube number 4608 give? Multiply and di- 
vide, you ſhail 12; and ſo many pounds will a 


Bullet of Braſs weigh, whoſe Diameter is 8 inches. 
; PROPOSITION. IL. 

If a Fathow of Rope of 10 inches compaſs about , do 
weigh 17 pound , how much ſhall a Fathom of Rope 
wergh, which is but $ 11:ches compaſs about? _ 


The ſquare of 10 is 100, the ſquareof $is64 ; 


\ Where'ore by the Rule of Proportion, fay 
.- - As 100(the ſquare of10) 


.Is to 64 (the ſquare of 8) 


_. Sois17 (the weight of the fathom of Rope of © 
120 inches) 


To 10 ,* pounds (the weight of the fathom 
of Rope of 8inches about.) 


PROPOSITION. 11. 


If a Ship of 100 Tun be 20 foot. broad at the-Mid ſhiv 
© Beam, of what breaath at the Beam ſhall a Ship (of 
the like building ) be that ſhal be 200Tmn? _ 


. The Cube of 20 is 8000, then by the Rule of Pro- 
portion ſay, HR 


As 100 Tun (the burthen of the Ship given) 


Is to 2co Tun (the burthen of the Ship required.) 

So1s 8000 (the Cube of the given Ships Beam) 

-: To 16800 (the Cube of the required Ships Beam) 
Now the Cube Root of 16000 is 25? almoſt, and 


ſame Model be, whoſe burthen.is 200 Tun, 
. EPI $4.5 0h 04348 43 £53 KS 1Þ EY 
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ARITHMETICK 


The SECOND Pakr, 


CONTAINING 


41 The Grounds and "208 theres 
of; The Uſe of this kind of Ar- 


tificial (or Decimal) way of work- 


Ing, illuſtrated by divers Examples, 1n 
all the _ uſual Rales of Arithmetick. 


By Will. Leybourn, 
SENEP 
_ 
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LONDON, 


Printed Anno Dom. 
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ecimal 


The Second Parr, 
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Aving in the 6rſt Part of this Book excm- 
plyticd rhe Art of YVaglar Arithrerch boch 
bn TE Numbers and Fra&ons; We come 
now to treatof DECIMAL ARITH- 
ME- TICK, which teacheth how to perform (as it 
were) in Who: 4 candy, all -that the former did cffctt 
by Frattions. | will nat init up-in the Artiquity or 
Excell:ncy of this kind of A-#thmertick, but come im- 


mediately to the pr.;&ice thereof, and ſhall therefore 
premile theſe Propoſitions follow:ng. 


Propoſition x. 


A vulgar Fraftin being EE Hv- n, how to 1 educe ths ſame 
tos a Decima!. 
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_ . The Rule. 

To the Numerator of the Fraftion given, acd whit 

number of Cyphers y:u pleaſe; then d vide the Numera- 

tor by the Deneminator, the quorient ſhall be the Decimal 

FraQ.on required. Ss | 
Example 1. 


Let it be required to 1educe 4 into a Decimal: Firſt, 


to the Numerator 4, add five Cyphers , fo will it be | 


40cooo, divide this number by the Denominator 17, 

and the quotient will'be 23529, which is the Decimal 

_. required. 

C And here Note, that Decimal Fraftio ns are not writ- 
tenina ſmaller figure witha line between them, as 
vulgar Frattions are , butof the fame figure, only 
"there muſt be a Ccmma or point put between 
the whcle Number and the FriQtion, and thit is 
the diſtinRicn. 


Example 2. [f3o0u won'd cxp eſs 235 51mm 4 devimal 
way, it muſt be written as followeth. 
_ By thelaſtexample ycu hind that 4 reduced to a 
Pecimal, was 23529, therefore 235 4 muſt be written 
thus: 235, 23529. In Decimal Fractions the Numer . 
rator is oply expreſſed. and the Denowinator only in- 
timated ; for thiS RULEis general, Of h:w many” 
figares ſoever the Numerator of a decimal fraftion doth 
conſiſt, of ſo may Cyphers with a Unite before them, 
doth the Denominator of the fſ.me Frattion c:uſiſt. $S0 
this Decimal 12,625, if it were written ina vuglar way, 
would be 12 - bit ina Decimal, only 12, 625, the 
Comma or Foint between 12 and 625 Lago 
LNc 
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Decimal Avithmetick © 
the whole numier from the F;a#tion, and the fration 
| 625 conlift.ng of three higures, intimates that-the De- 
' | nominator thereof muſt conlift- of three Cyphers and 
an Unite before them ; ſo the Decimal before expreſſed, 
235, 23529, if it were written in the yuglar way,would 
be 235 155555: | © St 
But it ſufficeth to exprels in Decimals the Numera- 
tors only, and omit the D:nominators, the Denomina- 
| tors of all Decimal Fractions being either 10, 100, 
1000, 10020, 109000, Qc. according to the namber 
' of figures contained in the Numerators. 2 
_ ©. Acording to ihis Rule, you ſhall find that - + 


_ £2willbe in Deci- .$9000 £ TY A 
12 5 mals by adding > 12.4257, wy 


And by this means, all manner of Frattions of Co; 


Frattions, to Decimal Frations; as by the next Pro= © +} 
polition will appear, AT 


Propoſition 2. 
How to expreſe Eng'iſh Coin in Decim.d Num ers. 


| Letit be required to expreſs 9 ſhillings (which 'is - 
zz of apound Sterling) in a Dzcimal; To the Nume: 
rator 9 add two Cyphers, making it 900, which divide 
by twenty, the qotient is 45, for the Decimal of g 5. 
y) the Decimal of 13s. will be 65, and fo for an7 num- 
ber ot ſhillings. 


C Here note, that in thz Redattion of Vulgar FraXi- 
| ons into Dzcimals, that many times the firſt, ſecond 
or third places of the Decima! Fractions are Cypiers, 
as in the following Table the Decimil of one Far- 
. Fins is ,03:04167, a11 the reaſo.1 15, d:cauſe if yoo 


Az : redu:e 


Weights and Meaſures, may be reduced from vulgar: 


4 . | Decimal Arithmetick: | 


_ Teduce :3; into a Decimal (for one farthing is the 
g60 pair of a pound Sterling) you. ſhall by adding 
of Cyprets to the' Nvmerator find the Quotient to 
be 104167, but two Cyphers muſt be p'accd before 
it ; becauſe dividing 1000000 by 960, the piace of 
Unites in the Diviſor at the fir demand extendeth 
vhnto the third Cypher in the Dividend or in redy- 
cing of Vulgar Fracticns to Decimals,this'is i 


A general Rule. | Ho #, 


That if the place of Unitesin the Diviſor, at the firſt 
d:mand extend but into the firſt of the Cyphers annexed 
ty the Numerator of the Fra6hton, there muſt be no Cy. 
phe: put before in the Quetient, but if the place of Unites 
extend unto the ſecord C ;pher addedgthen oneCypher muſi 
Le placed before inthe Quotient, if unto the te Cypher, 
then two Cyphers muſt be placed before in the Quoti- 

; enty Cc. x 
According to which Rule, if you make tryal you 
ſhall find that the Dce:mul of 7 5; will be. 35, the De- 
cim1] of 5 d. will be .c208333, the Decimal of two 
farthings will be.co2083533, asin the Tab'e. 

R: theſe Rules 1-ft delivered are the enſuing Tebles 

_ . of :Enaliſh Money, Weight 3nd Meaſure coiripoled , and 

' _ - thelike way be done for a forreign Coin, &e. according 

85 every mans occaſions ſhall require... 
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04533 333 
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.0375 
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02083333 
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00399395 
-00351944 . 


00364583 


Q0347222 
00329861 
003125 

50295139 


00277778 
002604 177 


00243056 


00225094 
00208333 
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 Averdupois | 1198. 
| . 05357143. 
great Weight in $ | 04464a86 
EY 4 | 03571428 
DeciM .__ __ | 02678571 
har I BIR —_ 2 01785714 
3 qn. 75 1 .oo8g92857 
2 q:4. 5 = pgs 
I 94, , | 25 hs SE 
24109142 
» 2 On. 15 | ,ooIgTor33 + 
25 | ,2232142 I4! oo7Bi25 - 
24 | 21428571 13 | 02725446 
23 | 20535714 12 | 00669643 
22 19642857 LH 00613839 
21-| 1875 ID | .cog5g8035 
20 | .17857143 9 | 00502232 
91 16964286 0 | 00446429 
18 | 16071428 7 | co390625 
17 | 15178571 6. 00334821 
16 14285714 3 00279018 
15 | 13392857 4 | 00223214 
14 | 125 3 ] -CO1G7411 
13 | 11607143 2 | S011 1607 
12 | .10714286 1 | coo55804 
TY O0821428 ROOTS 
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065755 
063016 


060274 


057530 
054795 
052055 
049316 
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The 


The uſe of the fore-going Tables. 


He Tables preceding are in number nine ; The firſt 
being of Engliſh Coir, The ſecond of Troy Weight; 
The third of Averdupois gre:t weight. The fourth of 
Av:rdupois little Weight. The fiſth of Liquid Meaſures. 
The fixth of Dry Afeaſures. The ſeventh of Long 
Meaſures. The eight of Time, and the ninth of De- 
zens. Theſe ſeveral Tables are made by the Rules im- 
" mediatly going before them, and their ulg is to expreſs 
in Dectmal numbers either Money, Weight, or Adeaſure,as 
by the following Propoſitions will appear. 


PROP. I. 
How by the Table to expreſs Engliſh« 


Coin in Decimals. 


The firſt of the nine Tables is for this Turpoſe ; 
there fore it you would expreſs cither ſhill;ngs, pence, 
or farthings in Decimal numbers , you mult repair tos+ 
the firſt Table, which is of Eng:s Coin, and there 
againſt 1 3 ſhillings you ſhall fied .65, which is the De- 
cimal of 13 ſhillings, alſo againft feven pence ycu ſhall _ 
find .02916667, which is the Decimal reprefenting + 
pence: Allo againſt 2 farthings you ſhall find :66208- 
333, Which is the Decimal anſwering 2 farthings, and-- - 
thelike is to be dcne {or any other numter of ſhillin gs, = 
per.c2, or farthirgs 

Butif it be required to find che Decimal of divers 
= Denom..,:; 


i —_— "" 
© Denominations of Coin in one Sum, as of ſhillings, 
' penee, and farthings together, you muſt add'the Deci- 


mals of all the particulars together, and tne Sum of 
them ſhall be the Decimal ſought. 


Examples. 


 ifyou would know the Decimal of 135. +4. 
2 9. in 6ne number, you muſt fi: look 

in the Table for the Decimal of 135. 65 

which is .65, and ſet that down, then .029 16667 
look for the Decimal of 7d. which is .0020833 3 

.00916657, and fer that down alſo . ——-— 
Laftly, ſeck the Decimal of 2 9. which .681250c0 

is .002c8333, let that Cownallo ; rhen 

; If you add ihcle thice numbers together, as in common 
Addition, you ſhall. tind the ſum of them to be.681 2- 
50@0, which is the Decimal belonging to 13 4. 7d. 24. 
as by the work in the Margine appcareth. 


PROP. II 


How by the Table to exfreſs Troy- 
Weight m Decimals. 


The ſecond Table is of Troy Weight, the ſeveral De- 
nominations whereo; are Ounces, Perny-weights, and 
Grams: Sothat by tiie Tab'e you ſhall find that the 
Decimal belonging.to five ounces is .41666667, the 
Decigzal belonging to 17 peny-wcight is . .070833 33» 
_ andthe Decimal belonging to 13 Graihs is. 00225*94z 
and:fo of any other nunber of ounces, peny-weights 
and grains ſeverally. Gre | 

But if it were require1 to expreſs theſe (or an other) 


ſeveral 


ſeyeral Denominations in one Decimal FraRion, then 

you mult (as before you did for money) take out of the 
Table the ſeveral Decimals belonging to the reſpeive 
quantities, and add them together, to ſhall the Sum of 
that Addition be the Decimal tought. 


Example. 


If it were required to find a Decimal which ſhould 
repreſent 5 ounces, 17 peny-weight, 13 grains, yout 
muſt firſt look in the Tabje for the Decimal delonging 
to five ounces, which 1s .41666664, and write it Gown 
then look the Decimal belonging to 17 grains, which 
IS .07083333)z and write that down, 
then look for the Decimal of 13 grains, . 41666667 
which is .00225694, and, write that .07083333 
down, then adding theie three num- .c022569.4 
bers together, you ſhall hnd the ſum' — .- 
of them to be .48995694, which is .48975604 
the Decimal repreſenting 5 ounces, 
17 grains, 13 Ptny-weight, as by the o;ctation in th 
Margent appeareth., 


PROP. Il. 


How by the Table toexpreſs Averdupois 
great weight in Decimals. 


The third Table is of Averdupozs great weight, the 
ſeveral Denominations whereof are Quarters of Hun- 
areds, Pounds, Ounces, and Quarters of Ounces; thus 
you ſhall find in the Table, that the Decimal of g Quar- 


ters of a Hundred is .75, the Decimal of 22 pounds 
Is ,19642857, the Decimal of 57 cunces is .00390- 
625 , and the Decimal of 3 quarters of an ounce 
iS © 
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i * Ys in \ chi manner a= the Table you may 


find the correſpondent Decimal belonging to any num- 
| ber of quarters, pounds, ounces, and parts of cuices 
Feverally. 

Bur if it be required to find one Decimal SEO 
which ſhall repreſent divers Denominations, ycu muff 
firft find the Decimal belonging to the ſeveral particu- 
lars, and add them together, the ſum whereof ſhall bc 
the entire JAGTIGINA required. 


Example. 


| Let it be required to find a Decimal which ſhall re- 
reſent 3 quarters, 22 pounds, 7 ounces? of an ounce. ! 

Fir look in the Table for the decimal of three quarters 
of a hundred, which. is .75, and ivrite it down, then 
- Took for the decimal of 22 pound, which is .19642857, 
"and write that down, allo look the 

Decimal belonging to {even ounces, .75 

which is .c0390625, and write that .1964: 847 
down : Laſtly, feck the decimal of .0c390625 

_ three quarters of an ounce, which is .oo0041853 
-.00041853,and write that down, then — ——— 
adding theſe four numbers rogerher 95075335 

you ſhall finde their ſum to be. 9 

753352 which is the Deckel revittharing 3 qu. 22 6; b. 

7 oun. 2 of an qunc. 


PROP. IV. 


How by the Table to expreſs Averdupois 


little weight 7 in Decimals. 


| The fourth Table is of Averdupois little weight, the 
| Dettdatinations whereof are Ounces, Drams and Quar- 
_ tors 
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ters of drams, ſo that the Decimal of 11 ounces is. 6875. 
the Decimal of five drams is .01y53 175, and the De- 
cimal of one qriarter of a dra is .o00;7656, | 
But if it be required to find one decimal number, 
which ſhall repreſent 11 ounces, 55; then you muſt firſt 
look for the decimal belonging to 11 ounces, which is 
.6375, and ſet it down ; then look fot the decimal any 
ſwering ro 5 drams, which is 01953. 
125, and ſet that down. Laftly, look .6875 
the decimal belonging to a quarter of .o1953125- 
a dram, which is. c0097656, and ſet .00097656 
that down ; theſe three numbers being —— 
added together, produce .70800781, jJo80078r 
which is the correſpondent decima] be- 
longing to 11 ounces, 5 drams, and a quarter of adram. 


PROP. V. E 
How by the Tableto expreſs Liquid mea- | 


ſures in Decimals. 


Becauſe there is ſo great variety of Liquid Meaſures, 
that hardly any two commodities are (old by the ſame, 
the difference of the Gallon continually making altera- 
tion, we have therefore in this fifth Table made the 


greateſt denomination to be one Gallon, the next leſs © 


denomination being Pints ard quarters of Pints, ſottat 
in the Table you ſhall find the decimal belonging to 
three pints to be .375, and the decimal belonging to 
two quarters , or halta pint, to be .c62, 5, and ſo for 
any. other. 

But for to expreſs Pints and parts of Pints in one en- 
tire decimal n:mber, you muſt add the Deciinals of the 
ſeveral denominations together, and their Sum ſhall be. | 
the entire Decimal. = 

Nnlg B b $0 
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So if you were to expreſs 3 pints and an 

half in one entire decimal number, add the .3-5 
decimal of three pints, which is .375, to .06:5 
the decimal of two quarters which is  -—— 
,0625, and their ſum .4375, ſhall be the de- 4375 
cimal of three pints and an halt. 


PROP. V.. 
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on by the Table 70 expreſs Dry- meaſures 
in DECIMALS, 


The Gxth Table is of Dry M:-ſures, the ſeveral de 
nominations whereof are Buſhels, Pecks, quarters of Pecks 
and Prints, lo may you find the decimal of five buſhels 
to be .625 the decimal of two pecks to be 0525, the 
 Qecimal of three quarters of a peck to be .023437, the 
decimal of two pints to be 0039063. Thus are the 
correſpondent decimals belongins to the {everal deno- 
_ -Mminations found. 

But if, you would have one number to expreſs 5 bu- 
' ſhels, 2 pecks, three quarters of a peck, and 2 pints: 
You wuſt firſt find the decimal belonging to 5 pecks, 
. which is 625, and wiite it down, then find the deci- 
- mal of two pecks, which is 0625, then feek the dect- 
_ mal of three quarters of a peck, wh: ch is 0234375) 
..and write that Cown. Laſt y, lcex the 

_ decimal of two pints, which is .o039053, .625 

which numbers beino acded topethir, .c625 
produce 71495439, which is the deci- .0234375 
mal belonging (or c:praſing) 5 bu- .co39063 

. thel Sz 2 PEcks, three quarters of a ec: -- 
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"Den Ailent of 
PROP. VIL 
How by the Table to expreſs Long, mea- 


{:zres in Decimals, 

' The ſeventh Table is of Long me:/ures, the Inte-. 
oers being Yards and EUs : and rhe lefler denominations 
are qua. ter; of Yards or Ells, Nail:s, and quarters of . 
Naul:s. So you may find in the 1 able that the deci- 
mal of three quarters of a Yard, or anEll, is 75, the 
decimal of two Nails, is .125, and the decimal of one 
quarter of a Naiieis 015625. 

Put if you would have conenumher to expreſs 3 quar- 
ters of a Yard, or an El!, to Nailes, and one quar- 
ter ofa Naile; you m R ſeck the decima! of three quar- 
ters ofa Yard or Ell, wiich is .55, and write it down, 
likewiſe teek the deciinal oftwo Nati.es, FE 
which is .i25, and write taat down.  .75 
Laſtly, ſeek the di cimal of one quarter .125 
of a Nail, which is .015625, and write .o15625 - 
that down, thele th:ce numbers added —-, — 

' together, mike .890025, which is the 890025 

decimal nelonsing to 3 quarters of a 
Yard or Ell, 2 Nailes , and one quarter of a Naile. 


PROP. Vii. 


7 


How by te Tavle £0 expreſs Li2C paris of 
Time im Decmals. 


Time is uſu:lly d'v ded into Tears, 1fonths and Dayes : 
So the cighih Table which is of 7zme, con ft{th of 
theic two denominations, dorths and Payer, you may 
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Decimal Arithmetick. "Mm 


find that the decimal of 5 months is .41667, the de. | 
cimal of 26Cays is .071237. Theſe are the princi- 
pal decimals, but the compound decimal number re. 
preſenting 5 months, 26 days, is .4879co, as you 
ſhall find, if you add.o71233, which is the decimal of - 
26 daycs, to .416667, which is the decimal of five 
Months. 


PROP. IX. 


How by the Table to expreſs Dozens in 
Decals. 


The laſt Table is of Dozers, the Integer being a 


Groſſe, andthe ſmaller denominations are Dozens, and 


parts of Dozens, ſo may you find the decimal of feven 
dozentobe .58333 33, and the decimal of five parts of 
a dozen to be .0347222, and theſe two numbers ad- ' 
ded together, make .6220555, which 1s the number 
which repreſenteth 7 dozen, and; parts of a dozen. 

In the ſetting down of Decimal Fractions, to add 
them together, you muſt alwayes obſerve to ſet Primes 
under Primes, Seconds under Seconds, &c. which the 
points before the ſfeycral Fractions will dire& you to 
C0. 

_ Hitherto we have ſhewed the uſe of the foregoing 
Tables in expreſſing of FraRions in decimal 
numbers. It reſteth now to ſhew the uſe of 
them in finding what Fra&tion either of Mo- 
ney, Weight or Meaſure, any decimal num- = 
ber given doth repreſent, and that ſhall be 
made eyident by the cniuing Propoſition. 


PROP. 


* Dee;mal Arithmetick ww }Þ 


PROP. X, 


A Decimal number bemg given, how to find 
what Frattion it doth repreſent. 


Let .02916667 be a decimal number, repreſenting 
fome Fraction part of Engliſh Coir: Becaule it is re- 
quired to find the value of this FraQion in Eng/:ſh C::n, 
you muſt therefore repair to the Tabie of Engli(b Coin 
/1n the fecond Column of which Table fecek for the numt- 
ber given- (viz. 02916667) which you ſhall find to 
ſtand againſt - pence, and fo much is the value of the 
decimal Fraction 02916667, in Engliſh Coin. 

Aliſo if the deeimal FraRion .75 were given. you 
ſhall ſind the value thereof to be 15 ſhillings, and the 
value of. 003125 to be three farthings. 

Likewiſe in the Table of Troy weight, if .41666667 
were given, it would fignifie five ounces, and .95416- 
667 would e! preſs 13 peny weight and 00173611 
will expreſs t n grains, &c« | 

After this manner may you find the value of any de- 
cimal number given, either in Money, Weight or Mea- 
feres, when the number given may be exattly found in 
the Table: But if the number given cannnot be founl1 
exa:tly in the Tabie unto which ir is direted at one 
entrance. Then you muſt, Fd zz the ſame Table, the 
neareſt number you can, leſs1han the owwven number, and 
take the nupver that anſw:rs unto it in th: firftC:lumn, 
waich will be th: greateſt Frattion of the numier required : 
then ſubſtrafting the deciml thus found, out of t he decimal 
grven, you ſhall have a remaind:r, wich remaind:r ſeck 
alſo in the ſecond C\lumnof the T able, if it way le found, 
if not, ſeck the neareſt leſs, and the numver anſwering the-e- 
u to im the firſt Column ſhall ve the next greateſt Fratiion ;, 
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. then ſubſtrafting this decimal found out of the former re- 
mmad'r, there will be another remainder, which alſo ſeck, 


i" the Table, and procecd as in the former : : An Example 
or two will make ail plain. 


E xample. | 


Let .681250co be a Decimal given, repreſenting 
i nie part of E2!rſh Cozy, If you look in the Table of 
Eng iſh Coin tor .681i26000, you cannot find it, but 
the neareft number jn the Table ieſs than it, is .65, a- 
gainft which I find .13 5. fo that 13 -. 1s theg: cateſt 
traction-part of E-g1:j/; Coin agreeing to this number. 


Th's done, ſubſtrat .64 out of .68125000, and 
there w ll remain 03 25coo, which number ajfo you 
Pu? frek in the Table of Engliſh Coin, but being you 


c-ynot find it there, you muſt take the neareſt nu:nber 


of, than it, which is .02916C67, againft which I nd 


? Denice. which is the ne t_gre-i«fſt Fraition part of 
L..g::;z Coin agreeing to this number. 


Agan. ſubſtrat .029 [6687 7, Out.of .07 125000,and 
there will rem.in .co258233. which number ſeek in 
the Tabie, and you ſhaii ind i! to ſtznd agunft 2 far- 
things, and to a doth this loſt remainder fipni'e in 
Frclijh C41, and the whole given number 68125000 
G03 4£preſent in Erghſh Coin thirteen ſh llings ie ven 


price two farthings, as by the operation following 
Corh appear. | 


.68125000 
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.631250co number given, 
.65---.. the next lefler number in the Table, repre- 
| ' fenting 13 5: 
.03125coo hirft remainder. | 
.02916667 the next lefſer number in the Table, repre- 
| | ſentins'7 d. 


00208333 ſecond remainder, which repreſents two 
| _  farthings. 
| Sa doth the whole number repreſent 13 5.57 4. 2 q. 


Example 2. 


| Let the Decimal .854269 34 repreienting ſome fra- 
ction of a pound Rterling, be given. If you look in the 
Tab'e of Ergliſh Coin for .87426934 you cannot find 
ir ; but the neareſt number in the i able lels than it, is 
.85, zgainſt which 1 find 1+ ſhillings, fo that 19 ſhi 
lings is the preatelt frattion part of Engliſh Corn, agree- 
ns to this number. 


[hen ſubftratting .85 out of 87426934 there will 


remain .02426934, which number alſo you muſt ſeek 
in the Table of Engliſh Coin, bit ſeeing you cannot find 
it there, you mult take the neareſt number lets than it, 
which is .02083333, againft wiich [ find five pence, 
which is the next greateſt Fraction-part of Engliſh 
C17. 

Laftly, ſubſtrat.0:033335, ovt of .02426934., and 
there will remain .0034.3601, whichnum.;er you muſt 
alſo ſeek in the Teble of Engliſh Coir ;, but not finding. 
it exatiy there, you muſt take the neareſt numberlets, 
whietr is .c03125, againſt which You ſhail find 3 far- 
things, which is the next preateit fraction-parr of E:g- 
liſh Coin, and the Decimal .897426934, doth in value 

ignific 17 ſhillings 5 pznce 3 farthipgs, and ſomething. 
| —- 4 ———.... 
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more, for .003125 is the decimalof 3 farthings; and 
the nnmber you are to look for in the Table is .0034;: 
601, greater than the decimal of ; farthings ; where. 
fore, if youſubſtra& .o03 125 out of.. 00343601,there 
will remain .31101, which is the 33% part ofa farth- 
ing, which is inconſiderable. See the following ope- 

ration, 


87426934 Deciwal piven. | 
85 «ces Decimal of — -— —— I'7F. 
92426934 Firſt remainder. 
02083333 Decimal of —-———— 5 4d. 
00343600 Second remainder. 

003125 .. Decimal of —--—— 3 9. 


pe CCITE, 


— 


et 
TITS TE TITTY. © , Or Rn 


©0031101 Decimal part of a Frribing. 


C And here note, that whatſoever hatd been here 

_ ſaid concerning the uſes of the Tableof Engliſh 

Coin, the ſ:me order isto be obſcrved in the uſc 

of the orher Tables of Weight, Meaſure, Time, &c. 

as by the following Exainvles (if you make tri- 
al) will appear. | 


Examples. 


1 If this decimal 48975694 , were given to know 
| the \alue thereof in Troy werght, vou ſhaſl finditto 
, Contain 15 avuces, 17 peny weights. and 13 grains 

2 Allo if ,95075335 were a Decimal g:ven, and it 

were required to find the va!uc thereof in Averaupsrs 
great weight , you ſhall find it to contain 3 quarters of 
a hundred, 22 pound, 7 ounces, and 3 quarters of an 
OUNCE. | | 


3 Like- 


Decimal Arithmetick. _ 

3 Likewiſe, if .708007$1 were a decimal FraQtion 
oiven, you ſhall find the value thereof in Averawpors lir- 
- tle weight to be 11 ounces, 5 drams, and one quarter 
of a dram: | / 

4 If 4375 were a Decimal, whoſe value were re- 
quired in Liquid Meaſures you ſhall find it to contain 
3 pints and an half. 

5 Let .714g438 be a Decimal given, whole value 
is required in Dry Meeſure, you ſhall find it to con- 
tain 5 bufhels, 2 pecks, 3 quarters of a peck, and 2 

ints, 
, Thus have I ſhewed you the uſe of theſe decimal 
Tables in expreſling of the fra@ion-parts of 1ſoney, 
Weight, Meaſure, &c, But becauſe theſe Tables may not 
be alwayes at hand, when there is need of Them, I will 
here ſhew you how the value of any decimal given : 
may be known by multiplication only ; and this is 


THE RULE. _— 


aultiply the Decimal given, by the number of known 
parts of the next inferiour Denomination, which are equat 
to the Integer, the Produt s the value of the Decimal 
propoſed in that inferiour Denomination; «nd if there 
happen tobe any Decimal in the Produa, you may in like 
manner find the value thereof mthe next inferiour Deno- 
mination, ard ſo proceed till you come to the leaſt krown 
parts of the Imeger. ; 


Example. 


Let .67395834 be a Decimal piven, repreſenting the 
fraftion of a Pound ferl:ng. Firft miiltiply .67395834. 
by 20 (the rumber of ſhillings in a pound fterling) 
and the procutt will be 1347916680, from which 
Cutting” of the laſt eight figures with a point, or Gln 
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yen Fraction) there will ſtand before the point (to- 
wards the left hand) 13, which are ſhillings, and the 
remainder -.47916680 ſtanding behind the point, will 
be the fraction-part of one, ſhilling ter!ing ,, which 
number .47916680, you muſt multiply by 12 (the 
number of pence in one ſhilling) and the Produc will 
| be 575000160, from which number cut off the laſt eight 
 Fpures as before, and there will be 5 left to theleſt 
hand, which are 5 pence, aud the figures on the right 
hand of the point, viz. .75000160 are the fraCtion- 
part of one peny iterling, which therefore muitiply ty 
4 (the number of farthings in one peny) ard the Pro- 
duR of that multiplication will be ;00-c0640. from 
which cut 'off the laſt cight figures to the right hand, 


and there will be left 3 towards the leſt hand, which 


repreſenteth 3 farthings, and the remaining figures to- 
wards the right hand are but the fraction-part of a far- 
thing, which we tncrefore rejeft. And thus you find 
by Mu'tplication only, that this fraction .67395834 
doth repreſcnt in the known parts of Ergl:{h Coin, 13 
ſhill.ngs, 5 pence, 3 farthings, as by the following opc- 
ration appeareth. 
67395524 
20 
 Shillings 13,47916680 
| EZ 
05833360 
47916680 


Pence 5,75000160 
4 


—— 


[arthings 3, 02000640 


of the- pen) becauſe there were eight figures in the ol 


In 


In like manner, if this fra*tion .94809028 were gi- 
ven, repreſenting lome fraion-part of Troy-weight 
you ſhall find the vaiue thereo!: to be 1 I Ounces »7 peny 
weizht, 13 grains, as by the operation following ap- 
peareih. 


.94809028 
I2 


189613956 
94803828 
Ounces. 11, 37708336 
| 20 


WY mr 


Peny-weights. 7,54166720 
24 


216666380 
208333440 


Po I 


_— 


——_ 


__ 9. 


Grains. 13 | 00001280 


In this manner may any Decimal given be reduced 
into the known parts of the Integer by Afuirtphication 
only. And | I 

C Here note, that whereas in the preceeding Tables 
the Decimal fractions confiit of ſever or ezgbr Fi- 
elires, we ſhall in the profecution of qur. work 
make uſz only of four or five of the firſt of them, 
which will be ſufficient in crvinary praQtice, and 
. come near. enough to the truth in any ordinary 
queſtion whatſoever. | - 

So if inftead of .02916667, which is the fraftion- 


part of + pence, Jou rake out only .02916, it will be 
Auibcient. 
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26 Decimal Arithnatich, . | 
$ 05833333 | 05833 In Trey Weight. 
Allo for<.o058594 takes .0058 Yin Dry Meaſure. 
EX 2.58333 33 \ 5833 In T ze, 


Thus much concerning tho conſtruftion and uſe of 
the decimal Tables, we ſhall now come to the prattice 
of Decimal Arithmetick, which ſhal} be taught in the 

Rules following. 


_— —— 


Of Notation of Dzcwars 


OTATIONof Decimals is contrary to that 

of whole numbers : for whereas in whole num. 
bers the values ol figures are increaſed ten-fold by con- 
' tinual addition of Cyphers towarc's the right- hand - 
{o on the contrary, the values of the places of Decimals 
do decreaſe in the ſame proportion. 

And whereas in whole number, Cyphers in the firſt 
place towards the left hand are unneceſſary, yer in De- 


. - cimals, they arc abſolutely neceſſary to diſcover the true 


denominator. Alſo Cyphers at the end (or towards 
the right hand) of decimal numbers are of no valve, 
for 'one ſingle Figure in decimals fignifies as much as 
the fame Figure would do, if there were Cypherspla-- 
ced behind it, fo 7 is equivalent unto 70, 700, or 7000, 
&c. For the denominators of decimal Fractions arc 
alwayes Cyphers with an Unite towards the left hand. 
as hath been already intimared. So 423 being reduced 
to its leaſt ternis will be ;} and 722 will be reduced 
to ;Zaiſo, andſoof any other, as by the Table follow- 
ing deth evidently appear. Cds 


997- 


o L% L 4 C % { Ne» = Kg of dls P WY "I q 8 2 a 
WARS 55 eld on ht oe onda”. 4 « PT LY Om 
p Y : , = Dy I 7 ” 6h + og GB NO 4 54 "0.2 => fig s _ . Im 2 OT ROY « Da#. 6. ade PP) _——O”" 
| : : : ' "6 | <A £ . "0: ; 4 ©: 28 geo mY ihe ue Saas 4 
 LDEma IMC LA. 

* . py - 

X « a "6h 
; c 3 | Z ? | 3 | d! ; 
Oe. 


a _ 
—_— Gp — ———_ — 


em 


.00000001 
.COOOOOI 
.COOOOI 
.0O001 
IOOOO | .coOOL. 
a thouſand 1000 | .001 or ;:4 
a hundred 1001].a41 or 
Ter. 1 or ;; 


I COOOOOOO 
I 6000000 
I000000 
IO©OOOO 


Addition of DECIMALSs. 


N Addition of Decimals; the ſame order is ts be ob- 


ſerved asin Addition of numbers of one Denomi- 


nation before taught in the firſt part, in which thereis 

no difficulty : But in Decimal numbers the chief care 
to be taken is inplacing your whole numbers and Fra- 
ions in their due order, which you ſhall eaſily and 
certainly do, if you obferve this general Rule, v3z. 'to 
place your whole numbers and frafions one under another, 
ſo that the points of ſeparation which ( in decimal num- 
bers ) difinguiſhthe whole numbers from the Frattions, 
flaxd direftly one nnder the other, then are you to pro- 
ceed in the addition of them in all reſpets, as you did 
in whole numbers. 


Example 1. 


Let it be required to add together in one ſum theſe 
ſeveral ſums following, in a decimal way, viz 36 {:.2 5. 
84. 2g li. 05.24. 31 1. 16s, 9d. and 61s. 25.5 d. 

Firft, ſet down 3617. and a point or Comma _ 


Eyes Fi, ck + QF s 4 vas 
Detimal Arithmetick. 
then for the fration-part of 2 5. 8 d. lookin your Ta. 
ble of Engliſh Coin, where you ſhall find the'decimat 
fraCtion of 2 5. 8 4. to be, .1333-therefore for 36 1;. 2 x, 
8 4. fect down 36. 1333. P 

Secondly, for your' 29 li. 0 5 24. ſet down 29, 
0033. . 


Thirdly, for your 31 þ;, 16 F. - d. ſet down 3l, 


 8z75: 


Laftly, for. your 6177, 25s. 54. ſet down 6. 1209 as 
you ſce done in the operation following. 


[5,-4.4 gh” 
36 02 ow, -- 7.3 336 1383 
29 . let gown 6 on 0053 
For 31 16 9\ 31, 8375 
S:-02-3 -- 6,. 1206 
IOZ O2 O 103, 0959 


Your decima! numbers being thus placed in due order 


one under another, proceed co the adding of them to- 
. gether, as if taey were whole numbers, and you ſhall 


tind che fum or tota! of them to be 103. 0999. 

Now the 1c3 which ftands towards ti e left hand, 
are 103 Pounds and the .095g9 wh ch ſtands towards 
the right hand of the Comma, is the fraction-part of 


one pound fterling, the value whereof you may find 


(by the Propofition before going) to! be two ſhillings 
fere, wiich ſhould be two ſh ll:ngs eca&, bt it-want- 
eth ſomewhat, viz. the ;;2 part of a farthing, whici 
is inſenſible; for ifb; the fore mentioned rule you ſeek 


the vaiue of the decimal fraction, .cg99, you ſha!lfind 
[It to be 1 ſhil:ing, 11 pence, 3 farthings, and the x3 
\part. of a farihing, which you may call in all 2 ſhillings, 
for decimal numbers wiil ſcl4om happen to give the ex- 
aft value of fraftions, but wiil be cither greater or lel- 
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| fer than they ought to be; butinfuch a ſumas this is, | 
| the thouſanth part of a farthing 1s not to be regarded. 


Examples 2. 


Let it be required to add togother in a decimal way 
theſe ſums following, v:z. 29 i. 18s. 74 3 4 63 1s. 
11 5.2 d. 1 q. 129 li. 45s, o d. 2 q. and3 bi. 7 5. 
190/41 4+ ---; | | 

Firſt, for 29 [i. 18 s. 74. 34. ſet down 29. 93229. 

Tairdly, for :29 {5. 45. 24. ſet down 1:9. 20208. 

Laſtly, for 3 {i. 7 5. 104 1 q, fetdown 3. 39271 as 
you ſee heredown in the Margine. 


Your decimal numbers thus placed 29. 93226 
in order, add them together, as if they 63. 55937 
were whole nambers, and you ſhall 129. 20208 
find the ſum- of them to contain 226. 3. 39371 
C8545. , ———_ 

Now the 226 which ſtands to- 226. 08645 

. wards the left hand of the Comma, 
are 225 pounds, and the other figures towards the right 
hand, viz. 08645 are the fra@ion parts of a pound 
| ſteriing, which. if you reduce by the fore-mentioned 
Propolition, you ſhall find the value thereof to be 1 
ſhill.ng, 8 pence, 3 farthings.fo the whole ſum is 226 ls. 
1s. 8 ad, 3 q. 

And here note, that what hath been ſaid, as con- 
cernng Morey, the: fame is alſo ro be unde:ftnnd of 
Weight, Meaſure, Time, &c. as by the following Ex- 
 amples will a-pear. 
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Other © 
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Prample 1. 


fn Mony. 

135. 8833 

95-5593 

3. 2875 
234-7291 

234 bi. 145.74. 


Example 3. 


In Averdupors little w. 


I2. 7227 
76. 3594 
32. 625 
91.4883 
32. 38398 
246.0398 
- 246 6, 00 0nn, g dr. 
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Other Examples for Praftige. 


E rample 2. 


In Troy- weight. 
7: 97413 
6. 65330 
Z, 62187 
18. 24930 

103 C.2 4.27 lb. 3 oun, 


Example 4. 


In Averdup. great weight. 


37- 9442 
9. 30J3 
33.6786 
10. 0000 
12. 8142 
103-7423 
103C.24. 27 lb. ; oun. 


Subſtraction of D E CIMAa Ls. 


HE Suhftraftion of Decimals differeth nothing 
from the Subftrating of one whole number ſrom 
another, and the decimal numbers to be ſabftrafted 
one from another, muſt be placed in the ſame order, 
as in 444:t:ox of Decimal numbers, the p-aCtice of Sub- 


firactiog 
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ſtraftion ſail be ſeen in the following Examples. 
Example. I- 


Let it be required to ſubſtratt 31 /:. 16 5. 24. out of 

36 Is. 28.8 d. 

Firſt, for your 36 15.25.84. ſet down the decimal 
thereof, which is 36. 1333. 

Secondly, tor your 3 1 1s. 16 5. 04. ſet down the Dee 
cimal thereof 31, 8375. 
'. This done draw a line underthem, and 
ſubtraRing the leſſer from the greater, 36, 1333 
you ſhall find the remainder to be 4. 29058 21, 8374 
the 4 on the left ſide of the Coane arc 
four pounds, and the .2958 which ſtand- 4, 2958 
cth towards the right hand, is the fra&i- 
on-part of a pound, the value whereof being ſought, 
will be found tobe 5 s. 11 pence. So that if you ſub- 
ſtrat 31/:-165.94. out of 361:. £5. 84. there will 
remainglz.5 s. 11d. 

But if divers ſums be to be ſubftratted out of one 
greater ſum, then you muſt firſt add all the ſeveral ſmal- 
| der ſums rogether, and ſubftrat the ſum of them from 


the greater given ſum, ſo ſhall the relidue be the ſunt 
deſired, 


— CJ 


Example 


3 ; | D > .F* 0 h . þ | 
ELEC Decimal Arithmitick. 


Examp.es for Prattice. 


Example 1. Example 2, 
In Money. In Averdupors great weight. 
Lent 2784. 8375 Bought 103. 7423 
—_— _— So'd 37-9442 
Paidat #/ 36. 1333 —_ — 
ſeveral ) 29. oo83 Unſold 65.9442 
times. ) 31. 8375 | 
. 6. 1200 65C. 39. 5l.7 os. 


es nt 


paid in all 103.0099 


O_o 


reſts to 2581. 7376 Ki 
pay 258115. 145.04. 
Example 3. 
In Troy weight. 
Delivered to a Goldlinith of o!d Plate +7.97413 
Received of new Plate 5. 59670 


Refts in the Goldſmiths hands 4 7743 
2 lt. 4,041. 10Pp.W. 14 gre 


© "IHE 


I Multplication of DEC1IM ALS. 


UTIPLICATION of Decimals diffcreth nothing 
at all from the 11»lriplication of whole numbers, 
for making the greater number the 1{ultiplicand, and 
the leſſer number the 7ultipher, the number i\fſoing 
from that Multiplication ſhall be called the produt?. 
Now in the Multiplication of decimal numbers ons 
by another, if there be any Fraction cither in the 4ul- 
tiplicand or Multiplicr, or Fractions in both : So many _ 
figures 


a 
of 
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figures as the Fractions contain, ſo many figures muſt 
be cut off from the Produt# towards the right hand, . 
which ſhall be the Fraction of the Produ#t, and the 
figures towards theleft hand of the Comma in the Pro- 
duct, ſhall be the Integers of the ProduR. 


Example I. 


Let it be required to multiply 34 posnds, fave ſhil- 
lings, three pence, by 46 pounds, fix ſhillings, fix 
ence. | 
Firſt, ſeek the Decimal of 34 /5. 5 5. 3d. whichyou _ 
ſhall hnd to be 34. 2625, make this your Multiplicand, 
then ſrek the Decimal of 161. 6 5. 6 4. which you ſhall - 
find to be 16. 325, make this decimal number your : 
Multiplier ; then draw a OR 
line, and Multiply theſe Multiplicand 54. 2625 
two numbers together, as Multiplier 16. 325 
it they were whole num- 


= ——— c=u_y 


bers, and you ſhall-find the 1713125 _ 
ProduR of tkem to be 559. 685250 
3353125. Now becavle 1927875 
there are {our figures in 2055750 

the Maltiplicand which 342625 


are Fractions, namely. _ =—_— 
theſe four towards the ProduCt : 559. 3353125 I : 
right hand, viz. 2625, and my 
there are alſo three figures in the multiplier, which are _ 
Frations, namely, theſe three towards the right hand, ' : 
vViZ. 325, thay 1s in all ſeven figares, repreſenting Fra- * | 
ions, | thercfore cut off from the produt the ſeven 
figures towards the right hand, by making ofa Comma _ 
there, to diſtinguiſh the whole number [rom the fracti- 
on: Sois 559 rac integer or whole number, and .3353-. | 
125, the Fraction of this Multiplication. 


Qe-2 $ Exam- © 


F 3& Decimal Arithmetick. | 


Example 2. 

if there be FraQtions in the multiplicand, and none 
| In the mwu'tiplicr, yet the work is till the ſame, for 
you muſt cut off only fo many figures from the produQ, 
- as there are Fractions either in multiplicand, multi- 
- plier, or both: Soitit were required to multiply 5767 
yards, and 3.quartcrs of a yard, by 235 yards, you muſt 
| firft fet down 5767.75 for your 5767 yards, and three 
- quarters, which number muſt be 


your multiplicand : And allo ſet 5767, 75 

 down23F yards tor your multipli- 235/ 

_ ef, then multiplying them topetker, ——— 
as if -they were whole numbers 28838 75 

You ſhall find the produc to be 1730325 

- 1555421: 25, and becaufe there  T153550 

- are only two Fraction figures, Ins 

both which arc'in the multipli- 1355421. 25 


\ earid,” namely, the twolaſt there- 
of .55, and none in the multiplier. Itherefore cut off 
\ only two figures of tlie product, namely, the two laſt, 
| which are .25, ſo is the produdt of this multiplication 
| 1555421. 25 Which is 135542 1 fquarc yards, and one 
- quarter of a yard. And fo if a Garden or other picce 
of Land, lyins ſquare, fhould centain in length 5767 
' Yards, and three quarteis, and in breadth 2 35 yards, 
the whole picce would contain 1355421 ſquare yards, 
* and one quarter ol ayard. 


Example 3. 


Tf decimal Fractions bes to be multiplied by decimal 
- FraQtions, you muſt then (as before) multiply them 
as whole numbers, and from the produR cut cff ſo mg- 
- By Figures towa. ds the right hand, as there are Figures 

| in 


Decimal Arithmetick, of 4 
in the multiplicand and the multiplier : So if it were 
required to multiply .953 


by .782, you thall find 2953 

* their product to be .745- . 782 
246 , which being but {ix | evra 
figures in all, I cut them of  -1906 
and tnat fraction. 745246 - 624 

" is the produt of the mul- 6671 
tiplication of the two gli- —————_— 
ven Fraftions. 745246 

Exampe 4. 


If any two Decimal ſrations being multiplied toge- 
ther, the produ& thereof doth not confift of ſo many 
places as are required (by the former rules) to be cut 
off, you muft then ſupply that defet by prefixing a 
Cypher , or Cyphers before. the produtt towards the . 
left hand: So If theſe Decimal fraRions-.063 and _ 
.0752 were to be multiplied, their 


product would - be 47376. Now 0752 
(by the former rules) you ſhould .063 
cut of ſeyen figures of the product | — 
towards the right hand , but this 2256 
product 47376 conſifteth but of five 4512 + 
figures; whereſfore to make it ſeven ———— 
hpures, I prefix two Cyphers before 0047376 


the product on the left hand, maa- "2 
king it .0047376, and that is thetrue produdt produ- » 
ced by this multiplication. I 


Example 3. 


It you would multiply any Decimal (either Fra-- | 
Ction only, or whole number and fraftion together) 
by 10, 100, 1000, &c. You muſt add fo many Cy- - 
| Ce3 phers | 


Decimal Arithmetick. 
phers to the multiplicand, as there are Cyphers in the 

 multiplyer, and cut off ſo many Figures as there are fra. 
Ctions .in the multiplicand, and that number ſhall be the 
product required : So if 7, 856025 were a Decimal 
given to be multiplied by 100, add two Cyphers to the 
number given, making it 7585602500, then becauſe 
there were ſix figures ofthis number towards the right 
'hand, it will, be 7585, 602500, whichis the true pro- 


duCt required. 
Examples for Pradtice. 
Example 1. Example 2. 
73 432 22, 359 
2,61 32 
| 7432 44716 
{ 44592 . 67074 
14864 OD 
w—_— 715-456 
1939752 
Example 3 Example 4. 
{ 352 375-6218 
24 100 
1408 375. 621806 


Diyifion 
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Diviſion of D zctmars. 


S Diviſion of whole numbers is the hardeft of the 
four Species of Yulgar Arithmetick, fo the Diviſion 
of Decim:ls is the moit difficult of the {our kinds of 
Decimal Aritometick, but I hope to make it plain, to 
the underſtanding of the meaneſt eapacity. 
The ſeveral varieties that may happen in Diviſion, 
are |.Cincipally (if not only taeſe) four. Namely, Firft, 
To divide whole numbers and fraftions. Secondly, To 
divide who'e numyers by mixt., or mixt numbers by whole. 
Thirdly, T's divide a greater frattion by a leſs; and Laſt- 
ly, To divide aleſſer frattion by a greater. | 
In Diviſton of Decimals this Rulc is general, /fthe 
Dividend be greater thea the Diviſor, the Quotient will 
be eitoer 4 whoje number or a mixt, but if the Dividend 


be leſs then the Divilor, the Quotient will be a Decimal. | 


And (for caenvenience in working, i: there be need) 
any n1:nber o: Cyphers may be annexed to the Divi- 
dend, that thereby the Quotient may extend to as ma- 
ny places as the tenour of the queſtion ſhall require. 
The manner of the working of Diviſion in Decimals, 
is the fame with that before delivered in whole num- 
bers in the firſt part of Vulgar Arithmetick, as will ap- 


_ pear by the Examples following, in every of the ſour 
p:emiſed varieties. 


The Rule for the firſt variety. 


The Dividend and the Diviſor, being both mixt num- 
bers, «* one of them being a Whole numer and the other | 
Cc 4 2 a Mixt 


a mixt ; or the Dividend being a Decimal, and the Di- 
y.ſor « whole number or a mixt, the firſt figure #n the 
quotier.t will be of the ſame place or degree, withthat Fi- 
(pre or Cipher of the Divicend, which at the firſt demand 
/tandeth, or (at leaſt) is ſuppoſed to ſtand aircily over the 
P/aces of Unite in the Diviſor., | 


Example 1, Where the terms given are both 
mixt numbers. 


: Let it be required to divide 659. 3354125 by 16. 
325. Here tie terms piven arc both of mixt numbers, 
” which being placed according tro the Rules delivered 
before, for the Diviſion ot whole numbers, the figure 
in the D:vidend, which at the firſt demand, ſtandeth 
over 6, the place of Unites in the Diviſor is &, and be- 
cauſe this ſtanderh inthe place of tenths, therefore the 
Fr figure in the quotient is in the place of tenths alſo, 
and tne whole number confifteth of two of the foremoſt 
pl:ces, aid the reft is a Decima]), thus the quotient 
{ought in our preſent example is 34. 2625, of which 


34 the two. brit figures is the Integer or whole number, 
2625 the Decimal ſraCtion. 


__ 


\ 


Dywi/or 


/ 
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Diviſor Dividend | Quotient. 
16,325) $59-33J3125 ( 34-2625 


Example 2. One of the terms given, being 4 
hole number, the other mixt. 


The mixt number 1375421. 26 being divided by 
the whole number 235, the quotient will be 5767. 75 
and the firſt figure inthe place of Thouſands, as by the 
| operation doth appear. 


Diviſor 
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26) By: |. (001372 


52 
The Rule for the ſecond variety. 


When the Dividend 7s 4 whole or mixt number. and 
the Diviſor a Decimal, add as many Cyphers to the Divi- 
dend 4s there are places in the Diviſor;, for the integral | 
part of the quotient will conſiſt of 4s many places as the Di- 


viſor, and the places ariſing from the integral parts of the 
Dividend added together. hk 


Example 1. 


Let 348. 75 be the mixt number piven, to be di- 
vided by the decimal .25, to the number given, 1 add 
two Cyphers, the number of places in the diviſor, and 
then it will be 348. 7500, which being divided by 2 
the integral part ofthe quotient will be 1395. becau 
the whole part of the dividend 348, being divided by 
.25 giveth two places, and the number of places in 
the Divilor being. two, giveth two more; and ſo the 
Integral part conliſteth of four figures, as by the. ope- 


) 


ration. 


Diviſer | 


e | 
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D:01/or Fividend Quotient 
235) 13554212g ($767 7s 


1175 
1804 


1645 
1592 

1410 
1821 


i ———_ _— - 


1645 
1762 
1645 
I2Z75g 


1176 


| | Example 3. The Dividend being 4 Decimal, and 
Diviſor a whole number. 


The Decimal fraftion .35673 beiog divided by the 
| whole numb r 26, the quotientwill be .002372, and 
the firſt ſignificant figure in the place of thouſands, or 
fourth place from Unity, as by the operation it doth 


appear. * 


26) 


_ . Dowifor 
hs 225) 


Let the mixt num- 
ber 72. 5) be divided 
by .o75, the number 
of places in the inte- 
oral part of this Quo- 
tient will be 966. be- 
cauſe there are; pla- 
ces in the Diviſor 
and but 3, becauſe 
the integral part of 
the Dividend is leſs 
than the fignificant fi. 
gure in the Diviſor, 
as by the operation 
it doth appear 


Decimal Arithmerick, 


Dzvidend 


Example 2.. 


Drviſor 


075 


Dividend 
72. 5000 (966 


__ ——— 


675 
5OO 


450 
5@O 


| note cg: 


450 
50o 


—_ 
= L neal 


450 
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The Rule for the third Variety 


When the Terms given are both Decimals, the Diyi- 
Jend being the greater, the integral part of the quotient will 
Won/iſt of as many places as the Diviſor doth. 


Example. 


| Let the Decimal .73658 be divided by the Decimal 
Þ.z2 the integral part 

of the ont m_ Dwiviſor Dividend. 

be 23, becauic the 432) © 473958(23.11 

Diviſor doth confift ” 4 ; 

of two plazes, as by 


the operation in the 64. 
{Margine doth appear. | 99 
96 
35 
! z8 
32 


' The Rule for thefourth variety. 


| When the terms given are both Decimals, conſiſting of 

(qual places, the Dividend being the leſſer term, place the - 
Dividend as « Numerator, and the Diviſor us De- 
0miator ; ſo w& ſuch vulgar frattion the quotient ſeught : 
But if the terms given conſiſt nat of equal places, ſupply the 

place or places want ng in, either of the terms, by annexing 

| a Cypher 
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46 Detimil Arithmetick, 


_ vulgar fractions may be reduced into decimals if nee 


« Cypher or Cyphers on the right hand, and then proceed y 
before. Thus if .27 be givento be divided by .gz, th, 
quotient will be i1;. Alto if .35 be given to be diy. 
ded by .78563, the quotient by annexing 3 Cy phers 
to .35, the leſſer decimal given, will be ,32? which 
be, by the firft Propoſition in this Second part of deci. 
mal Arithmetick. ol 


Examples for Prattice. 
44) -35673 (-0081, &c. +25) 2481, 00(9924 


-— —— 


352 © TBE 
47 RR. 1 

44 225 

3 6O 


5o 6 
I OO 
100 
OOD 


Having given you Examples of the ſour foregoing 
Rules in the 1evcral caſes of Diviſion in Decimals, ac- 


cording to the third way of Diviſion taught in the 


Firſt Part : 1 will now bring all the {orementioned 
four Rules into one general Rule, and give you Exam- 


ples of all the Varietics, that can poſſibly arife in Dea-. 


mal Diviſion , ready wrought according to the firlt 


(or moſt common) way of Diviſion, taught in the 
Firſt Part. | 
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The general Rule «this, 


When the Dividend and Diviſor are placed orderly 
one under another (as in the Firſt Part is directed) 
Obſerve this genera! Rule. Pry 
; When the place of Primes im the Diviſor, of any Decimal 
' Fraition. comes to be under the place of Primes in the Divi- 
dend; The demand that 1s then made ſhall be the firſt figure 
of the whole number (or Integer) that ts to be placed inthe 


Quotient : all after it being Primes, Seconds, Thirds, &c. 
Examples of all Varicties 
Example. 1. 


To CGivide a mixt number by a mixt number, as 
172. 5 by3. 746. 


73 (4 
X67 F 
4 #T 44. 
zx> 6x6459 
54964446 
1 FX.5989899 9 (46. 049 
, 2: "4,37 464564 | | 
fl 7. J444%+ © -- TITS © 
! 3777 | 
if - i 8 
i 
p 


Example I 
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Example 2, 


_ Of a mixt Number by a mixt Number; the Divi. 


for being greater than the Dividend. As 2. 34 by 


ſi 99 5(7 
266X24X(5 


X. J4®9 858 85 (.04459 
SJEXAXſFT5F 


JXAH XXX 
jxy / 
f XZ. 


Example 3. 


| To divide a Whole Number by s Decimal Fra- 
&tion, As 82, by .og6. 


7 (2: 
x63JXF 
36 659(2 
3x. $9 99 (1465 +3 
G56 £666 


SSS5 


Exam- 
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Example 4, 


To divide a Decimal FraRtion WW a Decimal Fra, / 
ion, As. © 25 by .5: 


o#xzy (025 
oj. F 


Example F. 


A Decimal Fraction by a Decimal FraCtion, As .8- | 


554 by .008. 


c00.85.648 (107.05 
.00I8888 


Example 6. 


A Decim:I Fraction by a Decimal Fraftion. As 
-73952 by 432 


Y9TF 
0.7395FX (2.311 
OJELRE 


333 


Example + 
A Mixt Number by a whole Number. As 32.959 


by 27, 


zX 


755 (1 


3z.95 (g (1.220 
2FTTT 


XYE 


Dad F xample J 


i. 
: *6 


Decimal Arithmetick. 


Example $. 


_ A Mixs Number by a whole Number. As 367. 
IS: by 243- 


# 
2 
ry 


#J7 X 
ATIEF---- 
£3.78 jx (0.2625 
X43337F 

EX 
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The Rule of Three in Fractions 
_ Pulgar and Decimal, 


Hat the Ru'e of Three is, and the manner 

Y of working, is alread! fhewed in the firft 
part, that which we here intend is only to © 

add ſome Examples in Frations Vulgar, as well] as De- 


cimal ; that by comparing the work in both, the Ex- 


ceilent uie of Decimal Arithmctick might the better 
appear. 


| And how to convert the known parts of Money, 

Weight. or Meaſures Engliſh, into Decimals hath been 
aiready ſhewed, both Arithmetically and by T avies ;,. yet 
to prevent the leveral additions and ſubtrattions in thoſe 


Tables, 1 have here annexed another Decimal Table, for 


the more ſpecdy ReduRion oi Engliſh money under two 


ſhillings, ail ſums of money above, not having pence or _ 


tarthings annexed ,, being as caſily reduced by memory 
as by Tables, and this I have the rather done,becaule the 
ſame Table will alfo reduce the Coins of France, and the 
paſts 0: Troy-weight, if an ounce be made the Integer 
which in point ef praftice is much more uſeful than 
the pound: | 


Dd 2 - The 


\ 


$59 
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- DT | 
_— ofREpucTion 


; 
. 


Au] 


| 


CO1IO 42 | 
022083 Gr, 1 
CO3125 

CO4 166 2 
C05 208 
006250 3 
007291 
008333 4 
009375 
O1I0410 
011458 

O1 2500 6 
OI 3548 
014593 7 
©15025 
016666 | BS 
0! 7708 : 
0158750 9 
CI9791 
020833 FO 
021874 
022916 11 
©23950 
025000 12 


i 12 


| 


, 0269' 41 
| 027083 


O28125 
029166 


— 


{ 


030208 
031250 
032291 
033333 


034375 
035400 
030458 
037500 


042708 


044791 


Ob foſolo[o 


| 


as 


24 


| | 


—_— 


vow 


The Table ofReouc ri: ON. 


— 


Wy , OF 1092! gy: , 0760i 4 Ts 
052093 * FM 8 077083 I; 

$. d. O5J3125 | 078125 I 

I. I. 054190 © 7 C7165 f 4 
055203 080208 | | 
056250 3 031250 [15 
057292 082921 

2 [038333] 4 8 c83333|16 

— —_ {——__  O—————G——GGe Tn] nannies 8 
059373 081375 
060416 5 035416117 
051458 086458| | 

3 |o62500| 6| 9; 057500!18 
063542 055541] | 
0645831 7 059583 |19' 
c65925 | lo, 090525 

4 | 066665 S | 091656 j20 

| 

TODD TI THY: as Fe 

OC7 708 £92708 | 
068750 9 093750|21 

00972 1094791 

5 [070833] 10 — 09533 z|22 
071874 095675 
0729016] 11 Oo 9716 23 
073959, 12 099$53| | 

© O750600] 12 ; 990200 [24 

| | 
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Dectmal Ajithmetick. 


Thefe things premiſed, we will now ſhew the uſe 
ofthe Table in fome prafical queſtions belonging to 
the Rule of Three direct. 


I Queſtion. 
If of ayard of Cloth, coff 3 cf a pound ; what ſhall 


17 yards ceſs at the ſame rate ? 

If 3 coft 2, what ſhall 17 coſt? Anf. 14 1.34. 

Fir, multiply -2 by !7 the product is 3, then di- 
vide 53 by }, the quotient is **{#: again, it you divide 
1224. by Og, the + iS 14 x5 Or 1n the leaft terms 
14 [ound 5 of a po::nd. 

And the ralucof this fraction + of a pound, wi!l be 
found by the third Rule of Reduction of FraQtions to. - 


 be11ſh; ings 5 pence. and 5 of a penny, which is lome- 


what ahove two farthings: for it is 2 farthings, and 
5 Ola farth.og. 


The ſame Queſtion in Decimals. 


Tf ; of a yard of Cloth coſt ;3 of a pound, what ſhall 17 


| yard; coſtar the ſame rate?! 


To anfixer this queſtion } of a yard, and .2 of a 
pound 'mui?t firſt be recuced into decima's, either by 
Divifion, or by the T ables of Redus®'ion: by beth which 
ways of ReduRion the Cecimal of |} will be .875, and 
the decimals of ;3-wil de.75, and then the terms of 
the queſtion will ſtand ;hus : | 


It 875 parts of aya;d coſt. 75, parts of a pound, 
what ſhall 1; yards coft at the ſamerate ? 


I 8-5. 073———— 17. He e if you muitipiy 
the ſerond term 0.75 by 17 the thrd term given, the 
pro vat wil be 12.5 and this produa d1.ided by 
875 gives in ihe qrotient 14-571 42, that is, 14 pound 
57:42 pa:its of a pound, 07 145 Decaces, that 1s 14 

| poind 
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unds 10 ſhillings, and .7142 parts of a Decade (or 
two ſhillings) which by the preceding Tables is 1 5. 
5 4.2 farthings, and .o059 parts ofa tarthing. 


2 Ouneſtion. _ 


If a piece of Gold plate weighing 19 ounces 3 peny weight 
and 5 grains, he worth 62 pounds 10 ſhillings 6 pence ; 
what 1s one ounce of the ſame Gold worth? | 

This queſtion in vuigir frattions muſt be expreſſed 
thus. \ 

If 14.332 Troy-weight , coſt 62 /. 73, what ſhall 
; of a pound Troy coſt at the ſame rate? 

To anſwerthis queſtion, rhe fractions 1 1. 3333 and 
62 1.335, muſt be firit reduced into improper fraRions' 
and then the fraQt:on -: into the leaſt known parts of a 
pound Troy, and then the queſtion wilf Rand thus. 

If 21? give 3s, what ſhall 473 give?. 

Now becaule it is neceſſary the terms given be redu- 
ced into their leaſt Denominatians, be:ore the queſtion 
be re{olved, therefore the anſver may be found, by 
uſing the terms given thus reduced as whole numbers, 
not having any regard to the Denomina:tors of thee 
frakions; Saying thus. 

lt 9197 grains, coft 15006 penre, what ſhall 480 
8rains colt. 

And here it you maltiply 15005 by 480, the product 
will be 5202880, which. being divided by 9197. the 
quotient will be 583 pence 552? parts of a peny, and di- 
viding 583 by 12, it will be 65 ſhillings 3 pence 332, or 
31. 55.3 4d. 52. Ardalthouzh this queſtion is thus 
more cafi'y an{wered than it would have been, if the. 
terms had been wroaght as vulgar frations, yet the 
lamererms being reduced to Decimals, the anſwer of 
the queſtion wili yet be found with more caſe, as hail 
appear by the operation tollowing. 

Dd 4 _ >. 


EA ectmal Arithmetich, 
» - . 4 
The ſame queſtion in Decimals. 
. 


If a piece of Gold plate meighing 19 ounces 3 peny 


weep ht and 5 crains, be worth :6|. 10s. 6d. what is an 


ounce of the ſome Gold worth ? | 

The Decimal of 19 ouſices 3 peny weight and 5 
grains, making an ounce the Intefer, is by this Table 
19. 16041, for that 19 ounces are I9 integers, 2 Peny 
weight is one tenth of gn ounce. and the Decimal of 1 
d.w. 5 grains is bythis Table .c6041 ; and thedecimal 
of 621 105.64. by the ſame Tablc is 62.525, andbe- 
cauſe an Unite or integer is the third term given, there 
needs 'no multiplication , if therefore you divide 62. 
525 the lecond term, by 16. 1604 i the firft term pro- 
pounded, the quotient will be 3. 2632, that is 3 pounds 
5 ſhi'l ngs 3 pence, and ſomewhat more, as by the oje- 
rationin tle mn argine it doth appear. 


19.1E041) 62.52 500000 (3. 2632 


$7 48:23 
5- 043770 


3. 832082 
1.2116880 


mt e— Wy 


1.1496" 46 
6206340 
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574892 3 
4512170 

373: 082 
75COSD 
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2 Queſtion. 


If 5 Ells and 4 qnarter of linnen Cloth co 2 1. 16 s. 
gd. 39. nhar ſh..l 278 E'ls and a haif coft at the ſame 


rate? 


If you would work this Queſtion by whole num- 
hers. your ea fieft way 'S ! rfi to reduce all ch. terms in- * 
to ther eaft Denominari- ns, that iS to ſay. the Elis in- 
to quarters. and the pounds, ſh:l.ings p-nce and far- 
things.ali into farihings. lo ſhall yo: cr , Eils anda quar- 
ter be 21 quarter., +nd your 2758 E: « and an ha 'f will 
be 11.4 quarters, #n- your2 /. 165 8d $3q wiiibe 
| 2723 farihings and then will your que;.z0n ſtand thus 
| in who:c LuUMmbers. 


quarters Farthings quarters. 

If 2: coft 72 3z—what will—---1114 coſt? 

Then mu:tip ying the ſecond number by the third, 
that is, 2723 by 1114- the produ-t wi be 3033422, 
wi 'ich divided by 21. t e quotient wil: be 144448 far- 
thing ., whici: being again reduced into pounds , fſhil- 
lings, 2nd pence, giveth :5<1. g s. and 4 Pence, as by 
the operation {oiiowing doth apjear. 


The 
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The Operation. 


li. Un d. q- 
d) mares I 16—8—- 2 
21-- 20 


GN ain 


40 | II12 
16 ſrillings. 2 


i —— 


56 1114. 


. 2920 
. 3 farthings. 


2723 
Il 14 


10892 
2723 
272Z 
2723 


303 3422 


"—_ 


—7 


ha i £5 
21) 3033422 (144448 
"TL 
93 
84. 
93 
I 84 
94 
84 
102 
84 
182 
168 | 
14 
: d. 
2 z (4 # 5. 4. 
La #44% (36112 (3859 (9(150 
44444 Hon aux _O 


XY # 


But if you would work the fame queſtion by Deci- 


mal numbers, you may {ave the fabour of reducing the 


terins co their leaft Denowinations, for 5 Ells and a 

quarter is in decimal ni-wbers 5.25, and 278 Ells and 

an tialſ is 278.5, 'and 2 pound 165. 84. 39. is in deci- 

mais 2. 8364, and then your queſtion in decimals will 
| ſand thus ; 
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Els, pounds,  Ellv. 

If 5:25 colt 2. 836, what 298. 51. 

If you multiply (according to the Rule ) the ſecond | 
term by the third, that is 2. 8364 by 278. 5, the pro. 
dud of that multiplication will be 739. 93400, which 
divided by the firſt term5. 25, the quoticnt will b: 
150.4642, which decimal repreſenteth 150. gs. 
pence, and ſo mu.h in money will 278 Ellis and ahalf 
coft. 

| The Operation. 
J 2” 
Ells. pounds, Ells. 
525—————=— 2.8364. — 298.5 
277. 8 5 | 
14182 
' 226912 
198548 
50728 
789.93740 
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| have been the larger in this Rule, and eſpecially 
in this Example, which is incumbred with fraciions 
{ufficient, becaule 1 wou!d have the Reader the better 
d ſcern the difference between the Yelar and the De- 
cim.l way, and allorto fee how expeditious the one is 
over the other. Nov this example being thus largely 
explained, 1 ſhall with the more brevity paſs over the 
Rules following, giving one Example or two at the 
moft in each Rule. And thus much ſhall ſuffice: ior 


the Golden Rule, or Rule of Three dire in Fracti- 
ons. 


The 


Decimal Arithmetick, 


Rec 
foul 
-—- — =_ 


HY of 
| The Rule of Three Reverſe, i 


pre 
| n | 
Lends B. 2331. 68.80, for a year without Intereſt, | ans 
"A. #pon condition that B. ſhould do the like courteſie for 
A. when required. A. hath occaſion for money 7 months, | 
how much nioney ought 3. to lend A. torequite his counte. 
ſie, and ſave bimſe!f harmleſs. ] 
If will not in this place tell you what the Rule of | 
Three reverſe is, nor the manner of working thereof, 
that being already ſufficiently declared inthe firft part, | 
but give you the. Example, and the working thereof | 
which take as followeth: So will the Queſtion be thu, | 


tated: | | 
wonths I-06 d. months. 4 
1 2=——233 6 8 -"7 | 
Which m D:cimals ſtands thus, 
months [s. months: | 
12 2393-33 - ..- 7 | | 
I2 2 
4.6666 
23333 
2799-96 
£6866(3 | : 
279996 (399997 ons % 
TTTTT | 


Here you ſee that 12 months and 5 months are 


whole numbers, and fo we let them alone without any 
Redu-tion, 


mm 
> vp 


10 TG F- 
IF: 4 $s. . 
} 


ReduRion, but the Decimal of 233 l. 65.84. will be 
found by the fore-mentioned Tables and Rules co be | 
233-33, Which is the middle tera in the queſtion, and 
"Dofthe fame quality with that, muſt the foucth term 
[ſought be, therefore if (according to the Rule deliver- 
ed in the firſt part) you multiply 233.33 by 12, the 
product wiil be 2709 96, which divided by +, giveth 
in the quotient 39999, which is the Decimal of 400 I. 
and fo much money ought B. to lend .A4. for 5 months. 


” 
— —— ——_—_ 


_ 


The Rule of Proportion, con- 


1 fiſting of five Numbers, 


Queſtion 1. 


| If 0oli. in 12 moneths yields 61i. intereft, what in- 
| rereſt ſhall 26411. 16 s. 5d. yield in15 months at the 


| ſame rate? 


Set down your numbers in Decima!s, as in the Ex- 
ample ſoilowing appeareth, fo ſhali you find the De- 
cimal of 264. /. 16s, 5 d. to be 264.8208 ali the reft 
being whole numbers, having no frattions joyned with 

-| them we negleR, and work with them as they are, fo 
will the ſeveral numbers of your queitzon (if rightly 
| Ciſpoſed) ſtand as followeth: , 


-” 


4 it tg 7 _ Was - a {ks & Lathe. . 4 " Lk, Sic wg on bay Rs Mo" 3 oy mY "9 RES __ us os a " . A TR + oak eaF+- Ne 2 'Y OY ION 
: x [4 
0 0 | * > ak " 
) \ - 
. c : , - - . " 5 


b. 0, i. RE 
JLOOm—_—— l2- 6—264.3208——15 
* Og 
1200 1588.9248 
15 
79 1.40240 
15589248 


1200) 23833-3720 (:9 8615 


upmommn——__n_r®e 04 a nn 


1200 --:. .or 
11333 ' ES 3 d. q. 


10338 


95CO 
7387 


OO n—_ 
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12c0 
6720 
60Cco 

720 


'Your numbers being thus orderly diſpoled , vou 
mukt according to the Rulc before delivered inthe firſt 
Part, multiply the firſt and ſecond terms together, 
which in this. Example arc 100 and 12, whoſe 
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dut is 1200, which is your Divifor ; Then multiply 
the three laft rerms one into another, as 264, $208 
(which is the Decima! oi 264 5. 16s. 5 4) by 6, 
and the produtt thereof will be 1588 9243. which 
number again multiplied by 15, (which is the laſt 
term) the produd will be 23833.8720 which is your 
Dividend , and this number be:ng divided by you! for- 
mer produd , giveth in the quotient 19 8615, which is 
the Decimal of 19 # 15s. 24. 3 q. fere, and fo much 
doth the ſimple Intereft of 264 /:. 16 5. and qd. amount 
unto in 15 months, after the rate of {ix per ce:tum tor 


a Year. 
Queſtion Zo 


If the carriage of 23 hundred and 3, quar- 
ters of any thing 12.7 miles, coſt 4, li. 13 s. 
6 d. what ſhall the carriage of 47 hundred 
and an half of ſuch like commodity coſt , being 


carried 28 1 miles. 


Place your numbers in order as in the following Ex- 
ample doth appear, then multiply the firft and ſecond 
terms rogether for your Diviſor, and the three laſt one 
into another for your Dividend, and fo wi!l the quoti- 
cat ot this diviſion anſwer the queſtion demanded, and 


the wark will and as followeth. 


a of 
Dec al 


ometich | 


RE ea Ie ; Wy 
TC... - k. C. mls f_ 
Ao IT ARTS: $0901 | 
127. TRIS 47- YO. = 
1107257 102 OD. | 
— oy 23375 
; 2278 1870 
E 301 6.25 222.0620 
I 3S1 
22206250 
\ AI Konay 
J $561 750 


ors, 25) Ty $1250 (-8.050 
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6037 FO 


241 3<0O 
1508 250 
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| Here youſee tate the firſt and fcand terms multi 

plied together produced 3016.25, which muft be your 

_  Diviſor,, and the threelaft terms being multiplied one. 

into :n ther, produce 84605.81250 , which numher, 

divided by 3016.25, givetn in the quotient 28 050, 

which Decima! reprefenteth 28 /. one ſhilling, and fo 

- Much will the carri ge o: 47 hundred and a. half col 
bing carried 381 miles. 


\ 


Thus have I ſhewed the ute of decimal Arithmetick 
in fuch queſtions 2s coiicern the Golder Rule, or Rule 
of Three; botb Direct, Reverſc, and. Compoynded, by 
an Example or two in each Ryle, and thoſe compound: 

- edofFractions fofficient, | ſhould now proceed to que- 
tions in Fellewſhip, with and without Time, as alſs 
Barter,” Ally «tion, the Extraftion of the Square and 
Cube Rvots, \&c. but foraſmuch as theſe laſt mention- 
ed Rules depend only upon the Rul# of Three, as by 
Examples in the firit part d. th plain'y appear, | ſhall 
therefore fave that labour, and ſp-re my Reader the 
pains of praftifing queſtions which wholly depend up- 

_ on that which [ (by this time) ſuppoſe him perfettin ; 
Yet if the Reader be deſi: ous to make trya! of any fuch. 
_ queſtion for his own fatisf Aicn, he way either make 

tryal of thoſe queſtions in the former p+rt of this Book 

in thoſe ſeveral Rules, reducing the numbers there gi- 
yen into Decimals, cr if he pleaſe, he taay frame ques... 
ftions arcording to his own'faricy. And thus 1 (half ©: 
conclude this Second Part. Eb 


4 . 
i 


oY 
®, 
SY 
- 1 _—_ 
4 U * 
—— S 1 _—_—_—__——_ 
gy” = _— 
% 
, 
jt 
0 
o 
I 
# 
+ 
” 
i _ # 
Do C «4 "RX 
Hh + 
- 8 
—_— "A— —— 
4 2 
. o 


” ” 4 i y. N ps * > + P A 
5 "oy « F- OE "ELE wh ed fed Fy, HY PIT bh bx - Nu w 3 * [REY : 5. SPV E " ” 
Ne [+ « ; ey. CY WI eo FAS. %. \ ” =g- 
AN + "$6.45 5 Rs Fo "= 46 
49 hs 4 V3 v. > SD %-. Y * ; . | "" 
£ | | : by 
; 4 ; 
4 
: 
" % : 
| 
a , D R : : 
: 4 F 
% | ” % - 
| a ka. ; wW3 ” } k 4 
'- 4) : N p L ; 
4 . = £ | . ! Q [ " - 
1; \-$-/a\ 4 . li, $ / 1 
x ; £ 
; . 
R S 
: u 
n a % 
- | - , : - 2 « | 
| £ "* £& R 
” * f 
« 4 - v 4 - bo C v . 
of . _ 
v ; p ; ! 
F? 4 
, 
yy , l ret p* G 24 - 
| | p | 


 Tothe Second Part 


A . % F k ane q 
HE +» T EY #3 *- Ss *  &S 4 . >. -— 2% SC. F NI 4 x #,. F : 4 
= . 


Of Exchange of the Coins, Weights, and Mcaſures of one 
| Country, with the Coins, Weights and Meafurts of an- 
other Country. | 


® 


O perform th.s work, there is nothing required | 
more than the Golden Rule, if firſt the Rate or |; 
A. Proportion - between the Coins, Weights, and | 
Meaſures of any two C.untrys be firft known, whichis || 
belt obtained by experience, rather than taken upon 
truſt, all that in this place I ſhall do, is only to inſtru 
the ingenious in the manner of Wark, and make ufe of 
ſuch Rates or Proportionsas I tind ſet down by Mr. 
Lewis Roberts Merchant , in his Map of Commerce. 


Queſtion 1. 


How many Riders (each Rider containing 1d. 18. 20d. 
2 q. Sterling) ſhall I recerve for 1251. 6s. 4. 4.2q 
Starling ? Fn 


Facit 237 Riders. 


* 
x « 4 P 
z* : 


If 


i ng a. Rider = 0432 bi: 5. 4, | 
give? Se Mimi orenwacy 

Here if you reduce your numbers to their leaft De- 
nominations, or f{ct them down in Decimals, and mul- 
tiply and divide according to the Golden Rule, you 
ſhall find in your quotient 237, and fo many Riders 
ought [0 be received for 251 db Os 4 d-. 2 9. Sterling. 


Oueſtion 2. 


How many Prench-Crowns )each French Cromn being 
valued at 6 $. Sterling) ſhall I recerve for 492 1. 18s. 
Sterling f | 


Facit 1643 French Crowns. 


2 F. C. bi. s. 
Tf 6 gwe 1, what ſhall 492 18 g1ve. 


Multiply and divide zcording to the Golden Rule, 
and you fhall have in your quorient 1643, and fſy-ma- 
ny Freach Crowns are to be received for 492 4. 18s. 
Sterling: HF” 

Oneſtion'3. 


A Merchant delivered at Paris 1643 Crownvrof's s. 
Sterling the piece, how many pounds Sterling ought to be 
recerved at London ? | 


Anſwer 492 l. 18 5. Sterling. 


Crown &S. Crowns 
If 1 give6, what ſhalt 164.3 give? 


E e 3 Mul- 


E: -- 8 Appentix: 

_ Multiply and divide, and you ſhall have in yourquo- 
tient 492. | 18s. and fo much Sterling Money ought 
to be delivered at Londen, for 1643 French Crowne, 


) 


of 6 5. the Crown Sterling. 


Queſtion 4. 


Tf 3 yard: at London, be 4 Els at Antwerp, how many 
yards at London make 84. Ells at Antwerp? _ 


Ells Antwerp Yards London, Ells Art. 
- 


\ 


Facit 63. 


And ſo many yards at London, are equal to 84 Ells 
at Antwerp. om Ts 2 


Queſtion 5 ; 
How many yards of London make 2-7 Ells of Antwerp 


when 100 Ell; of Antwerp make 60 Ells of Lions, 4/4 
20 Ells of Lions make 25 yards of London? © 


The firſt Work. 
 Ells Liens Yards London Ells Lions 
RE 5 EE . a; 
| ih Rs 
1Folg 


| 75 facrns 
Thatis 75 Yards of Londor is equal to 100 El!s of 


Antwerp. % 770 PEA F 


The 
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The Second Work, 


FElls Antwerp, Yards Lon. El's Antwerp. 
100 75 27 


| 5'F 
| $1 


Yard: of London 
20/25 Ffacit2o. 25. 


Oneſtion 6. 
If 100 li. Sterling be 104 1i. 65. 44. Flemiſh what « - 
one pound Sterling W-rth ? 


li. Sterl. 5 + * 


100 I24 9 &4 I 
20 


Facit 322 pence ;3of a peny. 


veſtion 7. 
How many Ells of Eranckford make 42 j Ells of Vien- 
na 2 Auftria, when 35 Elis of Vienna 603 24 at Lions, 
3 Ells of Lions, 5 Ellr of Antwerp, and 100 Ells of 
Antwerp, 125 Els at Francktord. 

Ee 4 Firſt 


- Firſt Work, 


Ells Ant. EllsFranck. Els Ant. 
| 0: | | 5 ; 


025 


F cis 6. 25 or. 6 Ells and a quarter of Fraxckford g. 


qual to 3 Ells of Lions. 


Second Work, 


| Ell; Lions, Ell; Franck. Els Lions. 
$ .-.-- 60 24 
*4 


2500 
I250 


DC —— — — — — ——————————— 


3)150 oo(56 
T% 
O 


Facit 50 Ells of Franckford, equal to 35 Ells of View- 
Fa, - : | | 


Third. 


Thir® Work. 


Ek; Vier; Ellis Franck. Ell: Viea. 
35 50 42-2 


[—m——e—_ 


- 35) 2112450 (60.35 2112.50 


——l_ — 
—_ 


——_— 


mm A 


210 
125 


105 
200 


175 
wy 


Facit 60. 35. or 6;; Ells of Frankford, equal to 35 
Ells of Y:ezne. Shs 


Thus have I given you a few Examples of Exchanges, - 
I will now inſert ſome few Tables derived from 
Mr. Lens Roberts his Map of Commerce afore-ſaid, 
of the truth of which I am not a competent Judge, 
but ſhall leave that to the ſcrutiny of ſuch as have: 
occaſian. to trade into Forreign Countries. 


+ »£AY 


A T ABL E ſiding what one 


pO ound of Acverdupois Weight at 


Zondow maketh in divers eminent 
Cities, and cther remarkable places. 


, 


_—— — 


| Wa 
Amiterdam 

Abeville 

| Ancona 


Avignon 
| Burdeaux 


] Bur PIyne 


| Boionia 


! Bridges 
» ] Calabria- © 
On- 


Cal--is © 


** | Conftanti- 'S 
120 0? 


Deep 


1 Dantſick 


Ferrara 
Florence 


, Flanders in c 


general 


Geneva 


Genoa 


"HO. 27 -* 
- 
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Appendix. 
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yY 


One pound of I 
Averdupois 
Weg ht at 
London 
makes at 


1 


| 


- Þ. 


1.4034 luttle 
Genoa 1.4285 grolle 
Hamburg .92 
Holland .o5 


Lixborn .381 


Lions <8 ſilk weight 


: 1.07 comman weight 
D.g c:ftomers weight 


| L<gorn 1.3333 


Mi!an 1.4285 
Mirandola 1.3333 
| Norimberg .88 
Naples 1.4085 
Paris. 89 

Prague .83 


| Placentia .1 1338 


Rochel.112 

[ns 127. Ne 
.075 bY Vicont 

| Rovan LY 17 Commcn weight 


 Sivil . 108 


| Tholouſa .112 
Turin .12195 


. T 1.5625 luttle 
Venetia c 0433 grols 


L Vienna .813 
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by the operation following doth appear. 


The ule of the preceding Table. 


How much weight at Bolonia, will 655 I. Averdu- 
pots make ? | | 


Look in the Table for Boloie, and right apaint it 
you ſhall find 1. 25, which ſheweth that one pound 
Averdupois at London is equal: to 1. 25 1. at Bolonia; 
Therefore ſay by the Rule of Three : 


If 11. Averdupois give 1. 25 /. at Bolonia , what 


ſhall 6;5 /s. Averdupois give? Anſwer 818. 75. As 


' oY bs. ls. 
I25 655 
655 
625 
625 
73S. 


OS 


| $1875 or 3183 


4 


A T A B L EB Bfhewing wha one! 


pound Weight in divers Forreign 


Cities, and remarkable Places, ma- 
 keth at Londen of Averdupois Weight. 


CEE IG OOTY I 


= — SE II WW T—_ 


| Ee = 
Ntwerp | 1.04 
Amſterdam [ 1.19108 
Abeville | 1.0989 
Ancona . 
Avignon = 
Burdeaux $ | 1.0g98g == 
Burgoyne © y 1-0980 
| Blox aj 3 
Z | Bridges I'S [1.0204 
<5 Calabrio [vv] -73 
L | Calais. L< | -9345 
x | Deep D | 1.0989 
8 | | 
E | Daniſiek S +362 
& | Ferrara Ef 78 
& Florencein 2 % Þ je: [ 
l general U 1 | 
Geneva © ]z] 9432 
ſubtle | & | 1.07 
J GenoaC: d .7E 
| groſs | 7 


| One pound weight in 


[ Hzmburg 

Hol:and 

Lisbone | 
 Ccommonyeight 
| Lions? filk weight 
| © euftom weight 


| 


——. 


| Mirandola 
Norimberg 
Naples 
Paris 

| Pragne - 
Placentia 
Rochel 
Rome 


by Vicount, 
| Rovan 0 
[ common weight, 
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Sivil 
Tholouſa 
| Turin 
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Venetia\ 
grols - 
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The uſe of the foregoing Table. 


In 1652 li, weight at Mirndola , bow 'niany potend 
Weight of Avercupcis? 5 


Look in the Tab'e for Mirandola, and right aginft 
it you ſhall find .75, which ſheweth that one pound 
Averdnposs is equal to 75 or 3of a [Ound at Atrrandois 
wherefore {ay by the Rule of Three, ; 


If r 1. at Adirandola, gives .75 or 2 of a pound Aver= 
duposs, wha: ſhall 7652 1. of X.irardila gi.e? Anſwer. 
$7392 as by the operation following doth appear. 


k. 
l— —7652 
nf 
38260 
$3564 


Ia T A B LE edwoin s Engliſh 


5 5 _ - > _— —_——_— - 
- __ —_—_— - _ nee ER - 
ew LI CIO rn. Hel — POIEI Ys ay > WW EPA gs Rp i ASE. _ a 


$ > Pen 3 2 of x F 
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Ellsto the Meaſures of Trac tor-- 
reign Cities and remarkable places. 


Mfterdam 1.6949 
Antwerp 1.6666 
1 Bridges 1.64 
Arras I.65 
L Norimberg 1.74 | 
\ 14 Colen 2.08 ?Ells, 
|. © _—Re fo 
| Maftricht 1-57 | 
1 Frankford 2.0866 
F'® | Dantſick 1.3833 
2 Vienna 1.45 } 
| S | Paris 95 
_&  PRovan | 103 Cine 
S 1 Lions - | 12,0166 (Vn: 
Ss |]Calais 1.57 
dA | Linnen 18-3 
Y VeniceCSil -*,.--- Ha 
W --] 
» [Lacques 2. 
| © |Florence 2.04 | 
| Milan 2.3 L Braces 
| Legorn 2. 
| apvers 
3-7-7: \ Ifles I 0328 
- _--- | Sl 1.35 
T 
J 
Lisbone 


| 
3 


" cndin 
"I | Liu: oY L 
Yg, | Caſtilia 1.38 
S | Andoluzia 1-4625 >Vares 
+1 Granado. - 1.3625 
S 5 Genoa 438083 ) Palmes 
= | Saragoſa 6: 
= j Rome 56 
KR | Barſelona 7225 Canes 
& { Valentia I.2125 

® ns 


The ule of this Table. 


In 632 Ells at London, how many Braces ut Flo- 
rence ? | 


Look in the Table for Florence, and right againſt it 
you ſhall find 2. 04, which ſheweth, that one Ell at 
London, maketh at Florence 2. 204 Braces; wherefore 
ſay by the Rule of Three. 


If one Ell at London give 2. 04 Braces at Florence, 
bow many Braces ſhall 632 Ells give? Anſwer 1289.28, 
asby the operation 1ollowing doth appear. = 


632 


-——2, 04. 
632 


I 


408 
612 


a. A : —_ 


% 
me... 2 
OO 
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A TABLE reducing the Mea+| 
| ſures of divers Forreign Cities and | 
Remarkable places, to E-gliſp Ells. 

[ Mfterdam 1 ( « 9 1 
A. Antwerp Hoe nn 
pA Bridges = | .6C97 
Fi Arras 4 £06 
y: Norimberg 3 5474 
| Co'en I... oY! O07 V 
: Maſtricht Q | .6369 
Frankford | -4792 | 
\'Dantſick 7228 
= Viegna OO, | | .9596 
> "of Paris | 1.0526 
J Rovan | .9708 
» JLions [ .9836 | 
8 (Calais | .6369 | 
«(051 vr Llanen E: 5555 | 
E * Venice _ | | .F1O2 | 
2 | | g *) 
S Lucques | | 
» 5 Florence | -49oil_ 
S | Milan | +4347 | 
Legorn | *F 
| Madera J &tL -9681L 


| | Sivil 


ron T_ 


| 


8x 

a © Sivil T. FT a -- 

» Lisbone : Ne. s 

E < Caftiiia .2 720 

bo Andaluſia V * »73 4 

Q 

S UT Granado 5 «7339 

One Palm at Genoa FF +% J 2079 

» ( Saragola |S I.818z 

» )Rome = 1.7857 

& ) Barſelona & \1.q0g5 
2 Valcntia J L B247 to | 


_—” 
* 4 n—_—_ —_——— 


The ufe of this Table. 
In 5727 Braces at Legorn, how many Ellis Engliſh. 


Look in the Table for Legorn, and right againſt it 
you ſhall find .5, which ſheweth that one Brace at Le- 


gorn maketh at London .5 or halfan Ell, wherefore ſay 
by the Rule of Three. 


If one. Brace at Legorn give .5 Ells at London, what 
ſhall 5727 Braces give ! Aniwer 286 3.5, as by the work 
appeareth. 
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Section 2. 


Concerning Intereſt and Annuities. 


The Firſt Ta B LE, ſhewing what 
One Pound being torborn any 
number of Years under 31, 
willamount unto, accounting 
Intereſt upon Intereſt, after the 


Rate of 6 per cent. 

” G per cenr. 7 6 is 7 ent, 'FT.4 6 per Cent 
1\ 1,00 1 Saltz 21 .3,89956 
2| 1,1236 | |2,@18219 |:2] 3,60353 
3] 1,49101 |i3|2,13292 [23| 4.81975 
4 126247 [14] 2,260 © [24] 4,04893 
5| 1,33922 |15|2,39655 [25] 4429107 
6| 1,41851 |'<]2 54039 [26] 4,54939 | 
7 1,50363 [5] 2,69277 27] 4,82234 
8| 1,50384 [15]2 85433 | 8 5,11168 
9] 1,68947 j19|3 02559 [29] $,41939 
I ol 1.79084 '2c|3,20713_30 


| $2743 49 


APpERnArs. "3 ? 

The firſt Column of this Table having Y at the op 
thereof, beginning at 1, andſo procecding to 30, hig- 

nifies years, and the number in rhe next Columoan- 
ſwerins thereunto does ſhew what one pound is worth. 
being forbern any number of years under 31, which 


Table 1s made according to this proportion. 
As 100 to 106, fois i to 1. oc} 
and again, 
As 109—— 106——106—1.1236 


and third'y. 


AS l00—106—— 1.1236—— 1.19101 
Et ſic ad infinitum. 


The uſe of this Table. 


What 1361. 15S. 6d. will amourt unto, beins for- 


born 20 years, after the rate of 6 per centum , intere#F 
pen intereſt. 


Look in the Table for 20years, and right againt it in. 
the broader Colume, you ſhall find 3.2071; ; which 
ihews that one pound being forborn 20 years will be 
avgmented to 3.20713.The: if you ceduce your 1261s. 
155. 64. intoa Decimal, either by the Tables in the 
Second part, or by the Scales in the Viird Part oi this 
Book, you ſhall find it to be 135.775, Waerefoce lay 
by the Rule of Three Dire. 

Fi3 If 


/ 
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an ER Appenais. "* 
If one pound being forborn 20 years mill be augmented 
t0 3. 20713, f0 b.w much will 136.775 J1. be augmented 
in the ſame time. Anſwer, to 43811. 135. 14. 14, 
as by the operation following doth appear. 


ls. li. ls. 
jn=—nnnnnn—n—nn_—_— 20713 136,775 
136.775 


1603565 
2744991 
2244991 
192.4278 
962139 
320713 


Tee 9 Sereno. 


438.65520575- 
Or 


— 


438 bi. 135. 1 4. g. 
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The Second TaBLE ſheweth, 


what one pound will amount 
unto, being forborn any num- 


ber of Years under 31, 


4 


per cent. Intereſt upon inte- 
reſt, the Annuity being to be 
paid Yearly. 


TY. |6 per Cent. (Y. 
1] 1,00000 [11 
2] 2, 06000 |12 
3] 3,183560 {13 
4| 4437451 |14 
F}| $102709 |'5 
6, 6,97531 [6 
7i 0439393 
id 9,89745 8 
9 ;11,49131 [lg 

10 13,18079 


CE ————_—— 


"6 per cert.(T. 


1419716421 


i6. 86994 22 


23,27596 
25,67 252 


18, 88213/23 
21 ,01506, 


24 
25 


190, 
7128,21287 27. 63,70576 


| 6 per cent. 


39,99272 
43339228 
46,99592 
50,31557 
54,8545 
59,15538 


30,90565 '23' 63,5:810 


$375999 29 73,039079 
120}36 78559 20 79.048 l' 


The uſe of this Table. 


What will an Annuity cf 20 li. ab Yearly, be aug- 
mented unto in 12. Years, betng all that tim: forborn, ac- 
counting intereſs np3n Intereſt at 6 yer ceat. per annum. 


Look 
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Look in the firft column of the Table for 12 year, 
and right againſt it in the next column you ſhall fag 
16, $6994, which ſhews that 1 ;. Anovity, payable 
yearly, being forborn 12 years, will amount unto 16, 
$6994, wherefore ſay by the Rule of Three Dire. 


If 1 pound Annuity forbern 12 years, give16.86994} 
what ſhall an Annuity of 20 pound a year give , being for. 
born the ſame term of 12 years? Anſwer, 3371s. 9: 
114. 39. fere, as inthe operation dothappear. 


— yy —— 


20 


Fo 


337-39880 
Qr 


3370. 75s. 11d. 3 4. fere 


The Third T ABLE ſheweth, 
what one pound being for- 
born any number of Years 
under 31, 1s worth in ready 
Money, rebating yearly, af- 
ter the rate of 6 per cent, Inte- 
reſt upon Intereſt. 


) 


—— - —__—— 


Y. \6 percent, | T. 5 per cent. | 7.6 per cent- 


pP_—_—_—_— — LL 


OE eee nY ECUILESTImGSEED— pe. re -—_—_—_—_—_ 


943396 |11] ,526787 [21] ,294155 
,809996 - [T2] 46989 22 92775CS 
839619 |13] ,468839 {23 9261797 
1792093 |14' ,442300 |24/ ,246978 
747258 |15 ,417263 25| 4232998 
3704960 [16 ,393646 26, ,219810 
»665057 {17 ,370364 27, 4207367 
. 4627412 |18 .,:51343 23, ,195630 
| 5::858 [19 ,330512 29! ,184536 
10! ,558394 20 3: '3$04 30! ,174116 


_ - <7 OS... x -——_—  .. 
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The making 6f the Table 
As —106— 100—.943356— 889996. 
and azain, 


As —— 106-—!00-—,889996--——8356!9 
Et fic ad infimtum. —ijþ 


ww a Appendix. 
If 356 li. be payable at the endif 7 years, what 5 
worth in ready mony, diſcounting or rebating after th, 
"rate of 6 per cent. zntereſt upon intereſt. a 


Look in the Table for 5 years, and againftit yo | 
ſhall find 665057, being the ready money which 1 1; 
is worth payable at 7 years end, where ore ſay by the 
Rule of Three. IO 


If 1 li. 5n years rebate or decreaſe to 665057, towhat 
will 356 li. rebate or dccreaſe in the ſame? Anſwer 
to'170 ls. 5.5. 1d, at by the operation doth appear, 


1 —— —.66605JP—_—- - 
256 
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3990342 
3325285 
15301 14 


MW 


170.254592 
or 
1700. FF. L d. 
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it 


{ 


= B 


a & , ach : x vs ITY 3+ . 4g 4 wy 2s ON Of.” ' ' ne RF : F . SN Rn . a a, , | * _ | | 
. . . ; , z : WP 4 us : $ M4 , + © SWF "$84 44 EN PE * ” ot 8" "I 4 
P | + » " o is , * } \ : 6 P " CA % , 
LF F 

LAPPENALX 9 " 

” C . | 

F- 

” * | 

F 
, 
w 


The Fourth T apLE, ſheweth 
the preſent worth of one pound 
Annuity, to continue any 
number of Years under 31, 
and payable yearly after the 
rate of 6 per cent. Intereſt up- 
one Intereſt. 


« 6 per vent. Y. s per cent. T. | 6 per Cent. 
I] 0.94337 = 738687 21 11,76305 
2 1.83339 112 8 38334 fas 12,94158 
3 2,0730\1 [13 8,85268 23, 12330337 
4 346510 [14' 9,29499 24 1755035 
5| 4421236 |15 9971224 25} 12,73335 
6| 4,9:732 16 10,1c589 26; 13,00316 
7| 5,58 33 17 10 47725 21 13, 01053 
$| 6,20979 (18,10,$2- 60 [.8] 19,40516- 
0| 6,80169 '19{{1,1591i [29, 13,5997 
10/ 7,36008 20111,46902 [30| 15376482 


The uſe of th.s Table 


What is the preſent Rent or Annuity of 25 pound per 
annum worth payable yeai ly, for 22 years, ACCOUNTING In- 
tereſt upon Intere/i at 6 per centum. 


Look 
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| Look in the Table for 21 years, and right age 
inf you ſho find 17. Las ih which is the 8. at 
"of one po- nd Annuity for 21 years, wherefore {ay 
the Ruic of Three. , agate}. 


If an Annuity of 1 i. per annum for 21 years bewor; 
11 976407 realy money, what is an Annuity of 25 li. per 
annum worth in ready money for the ſame? Anſwer 
293 {t. 25.0 d. 1 q. as by the operation following doth 
appear. - 


| Ra - 11. 76407 — 25 


294. 1075 
or 
2946. 25. od. 19: 


The 
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The Fifth T a BLE ſheweth what 
Annuity payable Yearly, one 
pound will purchaſe for any. 


number of Years under 31,. 


aſter the Rate of 6 per cent. 
compound Intereſt, 


Y. | 6 per cent. 1. 6 percent Y.'6 per cent 
1 1-06000 |I1| .12679 [21 | .o3500 
2) + 54363 |!2| -11926 [22| .08324 
3, +37411 |13]--10299 [23] 08127 
4] .28859 14 .lo758 [24| 07967 
5| £23739 |15] .lo296 |25| .o7822 
6| -20336 [16] .0g895 [26] .07690 _ 
7 -17913 [17] ©9544 [|27| -07569 
8| -16103 ; $ 09235 28 07459 
9] 14702 i9 08962 [29 | .07357 
lo, .133586 [20 .o8718 [30| .0726,4 


I I 


The uſ: ofthis Table. 


What Annuity to begin perſently , and to continu? 2.8 
years, payable at yearly payments, will 640i. pw: chaſe, 
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accounting compound intereſt after the rate of 6 per cent. * | 
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ook in your Table for 28 years, and ripht apaing 
it in the ne.t column you ſhall find 07459, which 
ſhews that one pound ready money will purchaſe a 
Annuity worth. 07459 , and to continue 28 years 
wherefore ſay by the Rule of Three. 


If one pound ready morey will purchaſe an Annuity 

worth 07459 to continue 28 years, wh-t Annuity ſhall] 

_ purchaſe for the ſam: t.me, paying 640 li. ready money? p 

Anſwer, 47 ls. 145, 19 4. 8s by the operation doth ap- 
pear. 


oh ed. —— 640 


C40 


298 36 
44754 


— 


47-73760 
Or 


47 l. 145. g 4. 
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[AR ITHMETICK: 


The THIRDPART. 


s. 
TEACHING, 


By a new Artifice (not hereto- 
| fore Publiſhed , to my Knowledge, 


in any Language) The manner how to ſet 
down any Decimal Frattion required * Ora Decimal 
Fraition being given to find the value thereof in | 
Engliſh Money, Weight or Meaſure; by inſpection 4 
only. By certain SCALES contrived, ſuitable 
to the Coins, Weights and Meaſures now. uſed in 


England. 
By Will. Leybourn, 


LONDON. 


Printed Anno Dom, 1684. 
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T He Arithmetick.of which we now come to treat, 
and which Lcall Iaſtrumental Arithmetick, 1s not © 
any new kind of Arithmetick, but is indeed the Git - 
with Decimal "Arithmetic. before taught; wo Ns : 
whereas in Decimal Arithmetick.there were certain. 
Tables made of Money, Weight and Meaſure, by belp of. "3 
which the Decimal of any Frattion of . Jfovey,HWergb : 
and Fra hoy oe be fer down gt It, were = wt wh BE a oo 


which ng Ke Leven for which prone are con- : 
trived , may be equally divided. Unto all which: 4 
_ Seales there | is joyned a Scale of 100, 1900, Of 2009, 3 
equal parts, according to the length of the Scale, i 10 
that by inſpeEtion only you may readily and exaCHy*: | , 
- hour Addition (2s in uſing the forementioried' 2 
— Tables” you mult neceſſarily do ) fer Gown the Decimal, - / 
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Fraftion of any part of Ao, Weight or Meaſure, with 
great celerity and exactneſs,if the Scale be any thing 
Fell divided, and be but of a reaſonable length,” _ 

| Now the Scales which have chiefly made choice of 
in this Work; as being of moſt uſe with Engliſh mens 
(though otherScales may be made for theCoins,Werghes 
or Meaſures of any other Country as well, and upon 


the ſame ground ) are chiefly theſe, viz. 


1 Of Money. 
2 Of Troy Weight. 
3 Of Averdupois great Weight. 
4 Of Averdupois little: Weight. 
"5 Of Liquid Meaſures. | 
6 Of Dry Meaſures: 
7 Of Long Meaſures. 
.. 8, Ot Dozens. 


- Untoevery of thele Scales, is joyned another Scale 
of 100 or 1009 equal parts , theſe Scales are made to - 
face one another, 1o that if you look upon any one 
Diviſion in the one, you ſhall alſo diſcern plainly what 
Diviſion or part of aDiviſion anſwereth thereunto in | 
The other, : 

Theſe Scales being thus diſpoſed; as they. may eaſily 
be upon any Ruler of Silver, Braſsor Wood. ;, but beſt 
 afallupona ſquare Ruler,made in form of a Parallelepi- 
- - pedo, will by inſpection only give you any Decimal 
, Iraction required without Addition,or (or on the con- 
'  trary) reduce the fraction into the known parts of the. 
Integer, by .inſpeCtion alfo, without Subſtraftiqn. 

-  Letthus much ſuffice for a general deſcription of 
What] mean by Scales, the particular deſcription of 
| them will more plainly appear, when we treat of Nu- 
 meration upon the Scales, unto which we ſhall now 
proceed, But firſt take a view of  — 
| I Its _Nere 
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here diſpoſed, and as they may be ſetupon ſuch a Ru» | 
ler as I have here mentioned, | 4 
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Numeration upon the Scales. 


”HesScales here to be deſcribed are in number ejght? 
as hath been already ſhewed,and as by the figure 
of them appears. Now Numeration uþor 4 Scale, ;s ro 
find upon what part of the Scale any number upon the ſame 
Scale will fall. 
We will begin with the firſt, and ſo proceed till we 
have given an Example in every one, EVE S 
1 The firitScale is of Engliſh Money,and is divided 
into 24 equal parts,which repreſent 24 pence or 2 ſhil- 
lings, theſe partsare numbred with Arithmetical fi- * 
eures, from the beginning thereof, by 1,2,3,4,5, &Cc. - 
co 24, each diviſion repreſenting one peny, and the 
whole 24 diviſions repreſenteth 24 pence,or 2ſhillings 5 
So that where the figure 1 ſtandeth, that part of the -- 
Scale repreſenteth one peny , where the figure 2: ſtagd- 
eth, it repreſenteth two pence, where the igure 18 
ſtandeth, it repreſcnteth 18 pence, or one ſhiling fix 
pence, and fo of any other figure of the ſame Scale. 
| Then becauſe there are four farthings contained in a 
peny, each of theſe pence (or diviſions) 1s ſub-divided 2 
into 4 other equal parts by ſhort lines, every-one of _- 
theſe repreſenting one fartbiog, ſo is the whole Scale ©: 
divided in all in 96 equal parts, which are the number 
| of farthings contained in two ſhillings. Thus f you 
look into the Scale of mony for $ pence 3 farthings, . ! 
you ſhall find it at the letter a,which letter ishere put |} 
onely for example ſake. Alſo if you would find in the - ? 
Scale the place of 18 9; balf peny, you ſhall find it at 6 * 
£5 CRT Gg 2 and | 
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.. and thus may you find the placeofany nrimber of pence 
and farthings under two ſhillings upon the Scale. 

Unto this Scale of mony ( as to all the reſt of the 
| Scales ) there is joyned another Scale, which I ſhall al- 
_ wayes hereafter call theScale of1000,theuſe of which 


* *Scalgis'this. When you have found any number of 


pence or farthings upon the Scate of mony , yot: ſhall 
find upon the Scale of too0, what parts of a thouſand | 
is the Decimal of thoſe pence and farthings : Thus 
when In tae Scale of mony you find ar the letter 48 
pence 3 farthings,if you caſt your eye direttly croſs to 
the Scale of: 1000, you ſhall find 364 toſtand direftly - 
* againſt 8 d. 39. which 364 is the Decimal of 84. 3 q. 
Alſo, if you find, ppon the Scale of mony 84. half pe- 
ny, which 1s at the letter c, you ſhall find againſt «tin 
' the Scale of 1000, this number .771, which is the De- 
| cimal of 18 d. half peny, And in this manner may the 
- Decimalofany number of penceor faxthings under two 
{hillings be moſt eaſily and exaCtly obtained. 

| Now on the contrary, ſuppoſe a Decimal Frection 
were given, repreſenting ſome part of Exglsſh Coin; if 
' you look 1n the Scale of 1coo for your number given 
| Tightzgainſ it inthe Scale of Mony,you ſhall find what 
| number of pence and farthings is repreſented therebr, 


| © As for Example, Suppoſe .364 were a Decimal given, 


| and 1t were required to find what part of Coin it doth 
-- repreſent. Look in the Scale of 1009 for the number 
- 2364,and right againſt it you ſhz1l find'$ pence 3 far- 
things. Alfoif 771 were a Decimal given, if you 


:  JookintheScaleof 1090 for.771, you {hall find againſt 


that number 18 pence 2 farthings, And thus of any 


| Gther. 


_- By what hath been already ſaid, it may be eafily dil- 
cerned of what exceeding expedition theſe Scales thus 
- diipoſedare of, fer Idare afficm, that | will ferdown 
+. 2. (if not 3) numbers, by the Scale, as ſoon as one <8 
— - 5g 


_ all reſpects without the leaſt alteration... '. . ; } 
2 Theſecond Scale is of Troy Weight, two peny 
weight being the Integer, which Scale-is divided into. 
48 equal parts or diviſions, each of which diviſions | 
contains one grain, and are numbers.-byArithmetical ; 
figures at every three grains by 3,6,9,12,6c. to 244. 
and at the place where 24 ſhould ſtand, there ſtandeth : 
Þ W, which ſignifieth one peny weight, or 24 grains, : 
this Þ W, ſtandeth in the middle of the line. Then is. 
the ſame Scale continped farther by Arithmetical fi-, 
gures. 3,6,9,12,&c. as before to 24, and there is. 
written P W, again,repreſcnting two-peny weight, oe; 
48 grains. | | 
The &calebeing thys divided, it is eaſje to find the. 

place where any number of Grains under 48 ſhall be; 
upon the Scale; As for example, it it be required to, 
find where 8 peny weight ſhall fall, look upon the 
Scale of Troy weight, from the beginning thereof, and 
count the figures 3 and 6. then count alio two of the 
 {maller Diviſions,and that makes 8 grains,which you 
ſhall find to ſtand at the letter d.which is the Phage 
8 grains; Alſo if upon the Scale you would find 'the 
- place of one peny weight 10 grains, you ſhall find it af 
thelctter e, and ſoof any other number of grains undet 


- 


48,or two peny weight. | 
But if you had a Decimal given, and would kno 


what number of grains it repreſenteth, if you ſeek you 
pe. Gg3  Decim 
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. Decimal given in the Scale of 1000, right againſt it 
F In the Scale of Troy weight, you fhall find thenum- 
: ber of grains repreſented thereby. 
| Example. Let. 167 bea Decimal fraftion given, If 
; you look in the Scale of 1000, for 167, right againſt 
- Itin the Scale of Troy werghr. you ſhall find 8 peny 
| weight. 
$3 "Alſo if 708 were a Decimal piven,if you ſeek 508 
- In the Scale of 1000, right againſt it you ſhall find 1 
 peny welght 10 grains. 
| 3 The third ſcale isof Averaupos preat weight, 28 
| pounds,or one-quarter of an hundred, being the Inte- 
ger,this Scale is numbred by 1, 2, 3, 4, &c. to 28, 
Which 28 repreſenteth 28 /. or a quarter of a hundred, 
Land each of thoſe is ſub-divided into four ſmall parts, 
.cach repreſenting one quarter of a pound. 7 
_ Now if-you would know what is the Decimal of any 
[number of pounds or quarters under 28, if you ſcekthe 
[number of pounds in theScale of 4verdupors great weight, 
Tight 2gainſt it in the Scale of 1000, you ſhall find the 
Dectmal thereof. 
” Thus if it were required to find the Decimal of 8 
pound and an half, it you look upon the Scale for 8 
pound and an half,yon ſhall find it at the letter og, and 
right againſt ir in the Scale of 1000 you ſhall find. z04, 
which 1s the Decimal of 8 pounds and an half. 
| On the contrary,ſfuppoſe. 304 were a Decimal given, 
and it were required to find what part of Averdupcis 
preat weight were repreſented thereby, 1f you look in 
the Scale of 1000 for. 304,right againſt it inthe Scale 
df 4Av2rdupois great weight, you ſhall find 8 pound and 
In half. | | 
4 The fourth Scale is of Averdypors little weight,16 
zunces or one pound beinp the Integer; This Scale 1s 
rſt divided into 16 <qual parts,and numbred by 1,2, 
,4.&c. to 16, cachDiviſion repreſenting one Ounce. 
; 'J wh FE ITT OuTY - Then 


NOLES as, ſe oo , "NIP Pq &Y " l We 7 wh TY x - 20 " % "* PAY _ EO pre - F." 
i T's k C h wW— Y W” 2 - , FE et F. a: " IT® ad Cad UW RR TE EOPT ATT $ 
- p ” . : ; & — Th : ” ; - TW TE x; q -"Þ * *"*$FY X AT OR TY ; OY 
»-. i. F . . ; \ 
| | . ? | OS OS I 
rumental AYVMEDMCRRC - JO © 
F ; v Sh. * < *%. T v4 , - Y «- «= Þ 4 %* % l | 3 % 
6 , : 


Then again, each of theſe ounces is ſub-divided into $, 4 
other ſmaller parts or diviſions;each of which diviſion 1 
repreſenteth two Drams 3 but if your Scale be;large * ' 
enough, you may have each ounce divided-into 16 
equal parts or diyiſions,each diviſion repreſenting one 
ram, E096 GEE WI 185; of 5 ONE REED b | 
" Now to find theDecimal belonging to any nymbet 
. of Ounces and Drams, repair to the Scale of Averdypors 
little weight, and on it the quantity of ounces and drams 
required, and right againſt it in.the Scale of 1000, you 
ſhall have the Decimal thereof, _. 5 1-10. 
Thus if it were required to find the Decimal of 6 
Onnces and 6 Drams, it yon look this in the Scale of 
Averdupois little weight, you ſhall find it at the letter þ, 
and right againſt it in the Scale of 1000, you ſhall fin; 
398, which is the Decimal of 6 ounces and 6 drams.. - : 
- But if- .398 were a Decimal given, and it were re- 
quired to find the value thereof in Averduposs little. 
weight, if you look for ,398 in the Scale of 1000,right 
ag90R it in the other Scale you ſhall finds ounces 6 
rams. FP 
5 The fifth Scale is of Dry Meaſures; one Quarter or * 
$ Buſhels being the Integer ; This Scale is firſt divided . 
into 8 equal parts, and numbred hy 1,2,3, &c. to 8, 
each of which diviſions repreſenteth a Buſhel,and.cach - 
of thoſe parts is again ſyb-divided, firſt inta 4. equal. 
parts or diviſions, each repreſenting onePeck,and then ;: 
thoſe again ſub-divided into 4 other ſmaller parts, re- | 
PLD Quarters, Halves, and Three Quarters of A. 
Peck, | - 
Now if you would know the Decimal belonging to ; 
any number of Buſhels(under 3 Buſhels or.one Quarz} 
ter) Pecks and paxts of a Peck, if you ſeek the number! 
of Buſhels, Pecks, and parts of a Peck in the Scale of 
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Dry Meaſures,xight againRt 1t in the Scale of t090,yolk 


ſhall have che Decimal required, 
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+ *cimal belonging to 5 Buſhels 2 Pecks,and half a Peck, 
- if you look into the Scale of Dry Meaſures you ſhall 
finds Buſhels, 2 Pecks, and an half to ſtand at the 
letter k, and right againſt it in the Scale of 1000.you 
| fall find .702, which is the Decimal anſwering to x 
\ buſhels, 2 Pecks and a half. 
But if .702, were a Decimal given, and it were re-' 
quired to find what number of Buſhels, pecks and 
parts of a peck it repreſenteth, if you look in the Scale 
of 1000 for .702, you ſhall find againſt it in the Scale 
of Dry Meaſures, 5 buſhels, 2 Pecks and a half. 
 _ 6 The ſixth Scaleis of Liquid Meaſures, the Integer 
being 36 Gallons or one Barrel, this Scale is divided 
firſt into 36 equal parts or diviſions, and numbred by 
| $» 10, 15,&c. to 36, then every of theſe diviſions, is 
again ſub-divided into 4 other ſmall diviſions, each 
| repreſenting a quart, but (if the Scale be large enough) 
you may ſub-divide each Gallon into 8 parts ſo will 
Every part repreſent one plorit. Wy 
' Now to find the Decimal belonging to any number 
| of Gallons ( under 36 Gallons or one Barrel) quarts or 
| pints, repair to the Scale of Liquide Heaſures and ſeek 
| there upon the Scale, the number of gallons,quarts or 
| pints, and againſt it in the Scale of 1000, you ſhall find 
| the Decimal thereunto belonging. _ {EGLERE 
| | Soif it were required to find aDecimal repreſenting 
: 10 gallons and two quarts, or 4 pints, which isall one 
if you ſeek inthe Scale of Liquid meaſures for 10 gal 
' Jons,2 quarts, you ſhall find 1t at the letter mn, againſt 
| which in the Scale of 1000, you ſhall find .292, which 
is the decimal of 10 gallons 4 pints. - ER, 
| Likewiſe if.292 were a decimal given, and it were 
required to find. what number of gallons, quarts or 
Pints were repreſented thereby, if you look ta the Scale 
of 1000 for .292, right againſt it in the Scale of 


| 2, As for example, if it wererequired to find the De: | | 


Liqud _ 
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' Liquid Meaſures, you ſhall find 16 gallons, 2 quarts, 

or 4 pints. ' waa ns 
- | The ſeventh Scale is of Long Meaſures,the Inte- 
ger being Yards or Ells, this Scale 1s divided into 4 c- 
qual parts, and numbred.by 142,344, repreſenting 1 
quarter,2 quarters, 3 quarters,0r4 quarters of a Yard 
_ or,E11, theſe are again ſub-divided, firſt into 4 other e- 
qual parts, repreſenting Nazles, and thoſe may be a- 
gain ſub-divided at pleaſure it need be. 

'Now if you would know what decimal belongeth 
to any number of quarters or nailes of a yardor Eltif you 
ſeek the number of quarters and nailes 1n the Scale of 
Long Meaſure, the Scale of 1000 will giye you the de- 
cimal thereof. g 

Thus if it be required tofind the decirwal. belonging 
to 1 quarter or 3 nalles,if you ſeek this in the Scaleot _ *? 
Long Meaſure, you ſhall find it ſtandat the letter o, *' | 
apainſt which in the Scale of 1000 you ſhall find .437, ; 
which is the Decimal an{wering to 1 quarter and 3 
nails of a Tard or Ell.. * EL 
' Alfoif.437 were a Decimal given,and it were re- 
quired te find what quantity of yards or ells were ye- 
_ preſented thereby, if you look in the Scale of 1000 for 
.437,you ſhall in the Scale of Long Meaſure find againſt 
it one quarter and 3 nails. hg. 

8 The eight and laſt Scale is of repreſentative inches, 
the whole Scale being divided into 12 equal parts, and 
numbred by 1, 2, 3, &c,to 12. and thoſe parts are 
again ſub-divided into halves,quarters, and half quar- 
ters as Carpenters-Rules 2reuſually divided. 

Unto this Scale (as unto all the other) theres joy- 
ned a Scale of 1000, this Scale will readily diſcover 
what is the Decimal belonging to any number of In- 
ches, halves or quarters, and the uſe is the ſame with _ 
the Scales before mentioned. I 
Thus I haye given you a brief deſcription of theſe _ 

| | Scales © 


104 TIiftrumental Arithmetick 


Scales, and the uſes of them, and do now ſuppoſe my 
Reader to be perfettly acquainted with the way of po 
numbring or counting on them; wherefore I intend 
onely to give you a queſtion or two in the moſt yſpal 
Rules of Arithmetick, and ſo conclude ; for Decimal 
 Arithmetick being already ſufficiently explained,l ſhall |; ſe 
not need to repeat the Rules (or the manner of work. | 
ing them) again, but give you one example, by which | fo 
che exaCtneſs and expedition of theſe Scales may the | 
more evidently appear, far when we work by Scales, 
it is ſuppoſed that we do not uſe V;zlgar,but Decimal | { 
Arithmetick and addition , Subſtraftion , Multipli- 
cation, Diviſion, the Rule of Three,and indeed, all the | 
other Rules of Arithmerick, are to be performed, asis | x 
before taught, the Scale ſerving only to avald Redufti- || f 
« On, Wes | f 
| 
| 
| 


ADDITION. 


WV Hat Addition is , and the manner of working of 

| _ It hath been already taugbrt , both inthe tirſt 

| and ſecond Parts, we will now come to an E xample, 
which let be in Addition of Engliſh Coin, and let the 
ſams to be added be 361. 85.84. 29,05. 24,31 þ 
16.5.94d. and 6]. 2s. 5d. _ ' 

 Friſt, ſet down 361. 291. 31 /. and 61. one under 
another, in ſuch order as you ſee herein 

| the margine, drawing a line by the fide 36 | 7 

of them as you ſee here done, andalſo a 29 |} 

| - line under them. 3I | 

| This done, ſeeing that your firſt num- 6 

ber to be ſet down to 36/l. is8 5, $4. 


you mult for the 8 -. (becauſe two ſhil- 


| will your work ſtand, as here you ſe. 


lings, which we called a Decade, or the tenth part of a 
pound, is made the Integer, in the Scale of money ) 
ſet down 4, which is done by memory, and after jt 
make a commaz Then your next number 

to be ſet by 29 l. being 05. 24. for theos. 36 | 4, 


ſet down a Cypher; Thirdly, for your 29 | 0, 
F number to be ſet by 31 /. being 165. 94, 31 | 8, 


ſ 


þ beſet by 61. being 25. 5 d. forthe 2 s. I 


| for the 16 5. ſet down 8 Decades, witha 6 | x, 


comma after it ,and laſtly, the number to — | 


ſet down 1 Decade with a comma atter it, and then 


Then take your Scale in hand, and ſeeing your firſt 


| number of pence are $ 4; look in your Scale of money 


for 84. and againſt it in the Scale of 1000, you ſhall 


find 333, which ſer 36 /. 8s. behind the comma, then 


your next number of pence being 24. look in your 
ſcale for 2 d. and againit it in the icale of 1000, you | 


' ſhall find 083, which ſet to 29. os. behind the com- 


ma. Then your third number of 
pence being 9 4, look in your Scale 36 | 4,333 


' forgd.and agathſt it in the Scale of 29 | 0,083 


1000, you fhall find 376, which ſer 31 # $,376 


| to31/7. 16 s. and Jaftly, your laſt 6 | 1,208 


number of pence being 5 4, look in — 
| your Scale for 54. and againſt it you 
! ſhall ind 208, which ſer to 6/1, 25. 


FEE 


4 and then will your whole work ſtand, as here you ſee. 


Your ſums being thus ſet down, which is done with 
more facility than you can imagine, tel you make trial 
and be ſomething perfcct therein, you muſt then add 
a: the numbers together, as in Addition of Decimals 
and you ſhall find the ſum of them to be 103'4,000, 
Now to know this in mony, is as eaſie as it was to ſet 
leyeral ſums down, for the figures 103, which ſtand 

Bo FE we es: | behind 
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behind the down right line, are 10 3h. and the figure 
4 which ſtands between the down right /:: 


line and comma are, 4 decades or 85, 36 | 4,333 | 


and being the reſt to the right hand are 29 | 0,083 
all Cyphers, they ſignifie neither pence 31 | $,376 
nor farthings, ſo 1s the total of this Ad- 6 | 1,208 
dition 103 | Brood. lead 
That the manner of working may ap- 103 | 4,000 
pear more plain, I will give you another TY 


—— 


ſhort Example as difficult asI can invent, which! Pet= | 


formed by aScale of wood but of 8 inches long. Let 
the ſums to be added together be theſe following ; 


. - d. 4 
20% © 17 5 4 L 
I59 6 8 I 
217 5 3 Z 


Firſt ſet down your ſeveral ſums of 332] —— 
ounds one under another as before,and 15 
draw aline by the ſide of them, and a- 217 
nother under them. - So will they ſtand -— 
as here you ſee. 

x Your ſums of pounds being thus orderly placed 
and lines drawn,repair to your Scale,and ſeeing your 
fixft number of ſhillings, pence and farthiogs is17 4. 
4 d. 1 g.for your 17 s. ſet down $ Decades which is 

6 s. with a comma after it, then will there reſt ta be 
ſet down 1544. 1 9. or 164. 1 9. which if you ſeck 
- in your ſcale of mony, you ſhall fad to ſtand againſt it 


in the ſcale of 1000 this numher 677, which 1s the 


| Decimal of 1 5.44 14. 


2: Your ſecond number of ſhillings, pence and far- i} 
things 56 4 $ 4, 1 q.for your 6 5, ſex down 3 decades, 


which 
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| here you ſee. —— 


J 


which is 6 s. and then there will remain 8 4, r 9. which. 
if you ſeek in your ſcale of mony, you ſhall find to 
ſtand againſt it in the ſcale of 1000, this number.34., 
which is the Decimel of 8 4. 1.9. _ | 

3 Your third number of ſhillings, pence, and far- 
things, is 5 5. 3 d. 3 q. for your 5 8. ſer down 2 de- 
cades, which is 4. 5. with a comma after it, then will 


| therereſt to be ſer down 15. 3 4:34. Or 15 4.3 9, 


which if you ſeek in your ſcale of money, you ſhall find 
to ſtand againſt it in the ſcale of 1000, /  *_ 
this number .656, which is the Decimal 332 | 8,657 
of 154. 3q.0r 15.34. 34q.andthe three 159 | 3,344 
ſums to be added together will ſtand as 217 2,656 


Theſe ſums being added together ac- 709 | 44677 
cording to the Rale for Addition of De-. 
cimals, you ſhall find the ſum of themro be 709/4,677 
now to know what this 1$1n mony , take notice thar 
the 7509 which ſtands to the left hand of the down 
right line are 709 pounds, and the figure 4. which 


ſtands between the down right line and the comma, 


are 4 decades or 8 s, but (b:cauſe the firſt figure next 
after the comma is above 5, viz.6) you mult add 1 s. 
to the 4 decades, making them 9 s, then will there re- 
main 157 , wherefore if you look in the ſcale of 1000 
for 177, you ſhall find againſt it inthe ſcale of Mony 
4.d.1 q. SO is the whole ſym of this Addition 7og/. 
95. 44. 19, as by the preceeding work doth appear. 


eHere note, that when you had ſet down your 709 [. 
4 decades or 8 s. there remained beyond the comma 
- 677, which if you had ſought if your ſcale of 1000 
you ſhould haye found againſt it in the ſcale of Mo- 
ney 154.1q.0r 15.34.19.(which is all one) as 
| before; for ir appeareth plainly by the Scale,that 500 


In the line of 1000 is equal to one ſhilling. 
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I might proceed farther in giving you Exampleg jg 
Werght and Meaſure anſwerableto the Scales,but tha 
would only make che Reader ſpend his time to little || 
purpoſe; for being before acquainted with Decimy 
Arithmetick, and (as by this time I ſuppoſe he is) with 
Numeration upon the Scales, he cannor be deficient in | 
the applying of the other Scales of Weight and Meaſurt 
to the ſame purpoſe for which they were contrived, [ 
having ſo largely exemplified the uſe of the Scale of 
HMoxey. | 
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SUBSTRACTION. 


| EET £C i 


ET (aS hath been before ſaid) isthe taking 
one or more {malleeſums out of one greater; Iſhal} 
only give you an Example or two,as I haye takenthe 
numbers from a Scale. 


Example. 


* Delivered to a Golad- ſmith of old Plate 297 ouncts,15 
peny-meight, 19 grains. : 

: Received of the ſame Gold: ſanith firf# 165 ounces, 11 
peny-weight and 7 grains, and after that received of the 
ſame Gold: ſmith 32 ounces 19 peny-weight and 32 prains, 
what Plate remaines in the Gold-ſmiths hands *? 

Take your Numbers out of the Scale of Troy- 
weight, and ſet them down as you here ſee. 


EY 
;"P 


ounces 


Ounces © 


Delivered , 297,6,896 
Received firſt 165 5,646 
Received more 329,979 
Received 1n all 198|5,6 25 
Reſts in the Gold-ſmiths hand) 99/1,271 
"nb 

ounces peny-n.' gre 

99 2 13- 


| Then add the ſeveral weights of Plate received, to- 
gether, and they make 198[5,625, Or 198 ounces 11 


| _ peny-weight, 6 grains,” which if you ſubſtract from 


297|6,896, or 257 ounces, 13 peny-weight, 19 grains, 
which was the quantity of Plate delivered, there will 
remain 99]1,271, or 99 ounces, 2 peny-welght, 13 
grains, and ſo much-Plate is {till in the Gold-ſmiths 
hand. And let thus much ſuffice for Subſtration. 


| Now we ſhould proceed to Multiplication and Diviſe « 
01, but when the numbers are taken from the Scale and 
ſet down, the manner of working doth not at all dif- 
fer from Multiplication and Diviſion of Decimals before 
taught. But before I teach you how to Multiply and 
Divide Inſtrumentally, I ſhall ſhew you, 


The 
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The farther uſe of the Decimal] 

| Scales, and how by them to find the Square i 
or Cube Root of any Nutriber. And | 

2. Any Root being given, to find the Square oy 
the Cube number of that Root: 


And both theſe by inſpeRion only , without the help | 
. of either Pex, Compaſſes or any other Motvor. 


For the effeCting hereof, there is now inſerted, | 
among the forementioned Decimal Scales of Money, | 
Weight, Meaſure, &Cc. namely, between the Scales of | 


| Averduposs little weight and that of Dry Meaſures, Two \l 
 otherScales,one having writtenat the beginning there. 
- of the word Square,and to the other there isadded the - 


word Cube, and between them, there is a third line, | 
which hath written upon it, the word Root. And by, I 
theſe three Scales thus iinited, the Square and Cube {|| 
Roots of any number may be extracted by inſpection | | 


_-If you find any number whoſe Square Root you re- 
quire, in the Line or Scale of Squares,right againſt it, 
in the Lineof Rygots, you ſhall have the Square Root 
of that number. Thus, | — 

1f the number 64. were given, and it were required to 

find the Square Root thereof. EEE» (1; 

Find the given number 64.upon the Zine or Scale of - 
Squares ( which you may do at the letter 4) and right '' 
againſt ir, in the Scale of Roots ſtands the figure 8, * 
which ſhews, that 8 is the Square Root of 64. Ardin 
the ſame manner you may find the Square Rooor of any 


other number, 


for 


mate, w64) Hs WP - ©” 
. + "_ 7 >> ; © 
. mn—_—_ 


Ds 


mk , 


3-41 64 | | : | IM 
| _ [1 49 | in the Line 7 o* ge Scale 
- £3 36 { of Squares , | 6 | 7 00m, 
For, againſt 52 £0! oq#ares , 4 ® > which isthe 
14 hg * | thereof, 
| 9 x . 3 - 
C43 Bo 


In like manner, | I b 
If the number 64. were given, and it were required to 
find the Cube. Root thereof, LS 
Find the given number 64 in the Srale of Cubes , 
(which you may do, by counting the ſame number bes * - 
tween the ſecond and third fipnres of 1 upon the Scale; © 
at the letter 6) and right againſt it, in the Line or * 


Scale of Roots, ſtands the figure 4, which ſhews, that 4 


is the Cube Root of 64. And in the ſame manner you 
may find the Cube Root of any other number. 


9 

4 

£343 in the Scale 7 in the Scale 

 »} 216 | of Cubes, | 6 | of Roots, 

For, againſts 1,- ? you ſhall 7 5 f which is the 
| 27 3 | thereof. 
8j (2) hs 


And by this Artifice , not only the Roors of direCt* | 
Square and Cube numbers may be found, but in num». 
bers that be not diredtly Square or Cube, the Fratti- 
0x part of the Root isnearly diſcovered alſo, 2 

[ have hitherto given you Examples in ſuch Square = 
and Cube numbers , as are common and familiar, and* 
that any man may compute almoſt by memory ; but by 

v1 H h = __ theſe 
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theſe the dexzonſtration of the Artifice is diſcovered, 


| the Lines of Squares, and Caves being only Square and 


Cube numbers transferred ro Lines - And now let us 
proceed to greater Numbers. And. 


1. For the Square Roor, 


In the Extra&ton of a Square Ryot, It is uſual to ſet 
a Prick under the firſt figure, the third the fiith, the 
ſeventh, and ſo forwards, beginning, from the right 
hand towards the left... And .2as many pricks.as fall 
under the Square number given, of ſo many figures will 
the Root of that number conſiſt: So that if the number 


glven be leſs than 100, | the Root ſhall be onely of one 


tipure, -if leſs than 10co0, . it ſhall be but two figures, 
if leſs than 1000000, it ſhall be three figures, and ſo 
forward, > 

| Herce it is, That the, Line or Scale of Squares, is dis 
vided firſt into 100 parts.,and if the number given be 
greater than 109, the firſt divition ( which is the place 
where the firſt tgure of 1 ſtandeth,and which before 
did fignifie One ) muſt now ſignifie 100, and the whole 
line ſhall be 10000, If tarther, the numher be greater 


 thanxtoooyou Buit count or eftcem the firſt figure of. 
| , ) 


1 tO-be X0000,and then will the wole line be 1000000 
parts; and-if this be too little to expreſs the number 
given, you may proceed farther, and call the firſt 1* 
1 a00c00, and {9 increaſe the Line 100 times more x 
bat this is ſufficient. 2 | 

Thus when any Square number 1s given, if you fet 


it down, and prick it, . (.vr imagine ir fo to be ) If the 


Jaſt prick to theleft hand ſhall fall under the laſt figure, 
(. which will always be whien the figures in the given 
number be.odd) you muſt find all fach numbers upon 
the line, Letween the two ligurescf 1. ——But a 

| | | | tne 
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the laſt prick ſhall fall under the laſt figure but one of 
the given number, ( which it will always do, when the 
figures of the number given are even ) then you muſt 
find the number given in the line of Square, between 
the ſecond figure of 1 and 10 at the end of the lirte. 

- This being conſidered, find the number given, whoſe 
Square. Root is required, in its proper place upon the 
Line of Squares, and againſt it in the Scale of Roots 
you ſhall have itsSquare Root deſired. Thus, 


” 5 
The Square yoo will be found Jig 
 Roorof 43900 to be })6o 
” 189, 


36000 


And in this mannet may the neareſt Root ofany nuth< 
ber not exactly Square be obtained, For 


< LI29 will be) 27. 
The nearſt 92.50 found C 55 
Root of - 72500 q to be 269 ; 
: C72<000 Jabout J851 


: C725000 


And thus on'the contraty, a Number may be Syu- 
red, as may partly appear by what hath been before de-- 
livered ; for if you find the Root in the Scale of Roots, 
you have its Square in the line of Squares and, fo 


27 72 | RH 
AgainſtS 269 of Roots, you 72.500 "thereof, 
C851, ſhall find (525000, 


a... 


* Thus much forthe Square Root. Now _ 
LL mans Hha | | 2, For # 
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2. For The Cuys Roor. 


 - In the Exrrattion of the Cabe Root, it 15s uſual to ſet 
Pricks under the firſt figure, the fourth, the feventh, 
_ the tenth, and ſo on, pricking always the 3 figure from 
the right hand towards the left. And as many pricks 
| as fall under the Cubick number given, ſo many figures 
F ſhall be in the Roor. So that if the number given be 
| leſs than 1000, theRoot ſhall conſiſt only of one figure ; 
I If lefs than 1000000, it ſhall be only of two figures, if 
It be above 1000000, and leſs than 1000000000, it 
will be only three figures. | 
i Hence it is, That the Line of Cubes is divided firſt 
| into 1000 perts ; And ifthe number given be greater 
| than 1000, the firſt figure of 1 ( which before did ſig- 
| nifie only One) mult now ſignifie 1000, and the ſecond 
Hgures of 1, muſt now ſignithe 10000, and the third 1, 
muſt ſignifie 100000, and the whole line muſt be 
eſtemed to be 1000000, Farther, If the number gi- 
| ven be greater than 1000000, the firſt 1, mult ſignifi 
If _ I000c00, theizcond 10000000, the third 100000000, 
| and the whole line roov000000 pIrts. And if thele 
|] be yet too little, you may proceed farther; but let theſe 
It. ſpice. - | | 
!] _-Thus when any Cube number is given, I you Et it 
| - down, and prick it; If the laſt prick ro theleft hand. 
 fhall fall vnder the laft figure, the number ſhall be rec- 
| Kkoned between the firſt and ſecond figures of 1, and 
{| - the firſt figure of the Root ſhall be alwayes ether 1 or 
[| 2-— —Ifthe laſt prick fall under the laſt figure but 
[/ one, the number given muſt be rekoned between the. 
fecond and tbird figures of r, and thefirſt figures of the 


the 


Inſtrumental Arithmetick. 
- the laſt prick ſhall fall under the laſt figure byt two 
then the number givea muſt be reckoned betwen the 


third figure of 1 , and 10 at the end of the line. _ 
- This being conſidered, find the number given, whoze 


Cube Root is deſired, in the proper: Section upon the |! 
Line or Scale of Cubes, and right againſt 1t In the Scale 5 
of Roots, you ſhall have its Cube Root deſired. Thus © 


849 | C $492000 _ 
$49 | The Cube $4.900000 Will be J204- © - 
849 | Root of SAM. tound to 439 
be about C947 


849000000 


And the like of any other. + £ 
On the'Contrary, a number may be Cab:d; for if 


you find the number in the line of Roors you ſhall have - 
the Cube thereof right againlt it in the Scale of Cubegs. | 


giving the true denomination to the Cube, according 


as the part of the Line againſt which the Roor ſtandeth 


doth require. 


Thus bave you by thisInſtrumental way of workin g, | 


theſe things, which in the ordinary courſe are moſt bard 


and intricate, rendred very familiar and eaſte; And al- * 


though at all times you do not make uſe of them, yer 
they are ready helps to confirm-you in your. working 


without the tedious way of proving by Reverſe wor- -- 


king. And here by the way take this 


- 


Advertiſement. 


The forementioned Decimal Scale, and theſe Lines 
of- the Square and Cube Roots, as alſo Nepairs Bones, _ 
whoſe uſe followeth,are'made in Silver, Braſs or wood, 
by Mr. Walter Hayes at the Croſs-Daggers in Moor- 
Fields, who alſo maketh all ſorts of Mathematical 1n- 
ſtruments. | | 
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Concerning the 


| Fapnick and InscrIpPTON 
Ot thcle 


'RODS. 


IN the foregoing Argument 1 told you , That the 
Author and Inventer of this kind of loſtument, 


I RLOGH4, and the word he thus defines : 

RABDOLOG I A eff Ars Computands per Virgulas m- 
amneratrices, That is, RABDOLGGIA is the Ait 
* of Counting by Numbering Rods. 


1 f, Of the Fabrick of theſe Rods, arcording to the Iaventor s 
: © Deſeriprion of them. 


© TheſeRods may be made either of Silver, Braſs, Box, 
| Ebony, or Ivory, of which laſt ſubſtance I ſuppoſe they 
- were at firſt made, for that they are (for the moſt part) 
 byall that know or ule them, called NEPAIRS- 
F BONES. © 

\\, But let the matter of which they are made be what 
- It will, their form( according to this deſcription ) Is 


| exactly a ſquare Parallelepipedon, the length being a- 


{ bout three Inches, and ny breadth of chem about an 
E L6nt 


o 


q 


1 of which I intend to ſhew the Uſe, called it RAB-. 
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tenth part of the _— But the gps of theſe Rods. 
are not confined to three .loches; but, let the length be. 
what it will, the breadth mult be a tenth part thereof, - 
but that may be. accounted a competent breath thar is. 


capable of receiving of two numerical Figures, far there © 


3s never upon one Rod required more to be ſet on the 
breadtn thereof. - 

- The breadth of theſe Rods being exaCtly one tenth : 
part of thelength thereof, when 10 of thele are aid ta- | 


gether they do exactly make a Geometrical ſquare, 


and if 20 of them be tabulated or 1aid rogether, they | 
wIll make aright-angled Parallelogram, whoſe icngth 4 
is double to its breadth. If 3o be tabulated, the Fl-. 


_ gure will be ſtill a Parallelogram, whoſe lengh will be 


three times the breadth, and ſo if 40, four times the 
jength, & ſic 650. | 

The Rods being thus prepared of exact. length and 
breadth , let each of them be divided into 10 , equal 
parte, with this Proviſo, that Nine ofthe Ten par 
jtand in the middle of each Rod, and the other rent 
part mult be dividedinto two Parts, half whereof muſt 
be ſet at the one end, and the other half at the "A 
end of the ſame Rod. Then from de to fide draw 
right Lines from diviſion to diviſion, ſo i is your Rod 
divided into Squares on every ſide thereof. Laſtly 
from corner to corner every of theſe Squares ;draw 
Diagonal Line, and that will divide every Square] inte 
two Triangles. The Rods being thus prepared any 
lined, firſt into ſquares, and then into Triangles, the! 
are then fit to-be numbred. 


The figure 1. at the beginning of the Book hem 
the Form of one of theſe Rods lined as It ovgh 
£0 be. 
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How theſe Rods are to be Numbred. 


3 T the two half Squares which are at theends of each 


Rod on cyery fide, there are ſet- one ſingle Figure, 


' On each ſide of every Rod one, in the diviſion ar the 
; end thereof, ſo every Rod containing four fides, Ten 
Rods will contain 40 ſides, and ſo conſequently will 
| have 40 ſingle Figures at the ends of every of them ; 
| That is, there will be upon the Ten Rods amongſt 
them, four Figures of each kind, that is, four Ones, 


* 117. four twos, 2222. four threes, 3333. four fours, 
£4444. four fives,5555- four ſixes, 6666. four ſevend, 


Pers, 0000. 


#7777. four eights, 8388. four, nines, 9999. four Cy- 


And here It 15 to be noted, That whar Figure ſoeyer 
- it be that ſtandeth ar the top of the Rod alone; the 


> Figure that ſtanderh alone oa the other fide of the 


” ſame Rod, maketh that figure up the number 6. 
F As for Example, If 1 ſtand on one fide, $8 will 
:- ſtand on the otherſide, ſo 2 and 7, &c. | Asin this 
Ee NS 


E: ty '$ 
- 3 ſtands alone | 6| ſtandeth on 
| ] 4 at the top of! 5 | the other 
If} 5 any ſide” of; 4 | ſide of the 
16 any of the| 3 fame Rod. 
| — | 7 Rods, then{2 Oe 
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This alſo is to be obſerved in the figuring of every 
Rod, that what figure ſoever ſtandeth. alone at the 
top or ſuperiour part of the Rod, the figure or figures 
that ſtand in the two Triangles next underneath it, is 
double to the figure which ſtandeth at the top. And 
the figures which ſtand in the next two Triangles be- 
low, that is three times as much as the figure above. 
And thatin the fourth place,or Triangles,is four times 
as much as-the figure above, &c. till you come-to the 
loweſt Triangles in that Rod, and then the figure or 
figures that ſtand in thoſe Triangles are nine times as 
much as the figure which ſtandeth at the top of the 
Rod. 

Soifa Rod haye 4 at the top thereof, in the two 
Triangles which are juſt and next under it, hath $ in 
them, which 1s double to'4: in the next two Triangles 
below there is 12,which is treble to 4zinthe twoTrian- 
gles below them is x and 6, which together make 16, 
which is four times as much as the 4 art the top ; the 
next Triangles have in them 20, which is five times as | 
much z the next 24, which is ſix times as much ; the 
ſixth hath 28, which is ſeven times as much-; the next 
Triangles have in them 32, which is eight times 4;the 
laſt hath 36, which is nine times as much. All which 
| 1s viſible by the Figure 2 at the beginning of the Book. 

And is evident enovgh by this little Table follow- 
ing, which is the Table of Multiplication, commonly 
called Pythagoras his Table. SS 
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Fig jgures at the cop af each Rod. 
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[Firſt 

| Second © 
Third | 0 
[Fourth 0. 
Fifth 
Sixth . 
Seventh 
2 Eighth 
Ninth | o | 


12 | 16 | 20 | 24 i | 32 | 36 


15 | 20 | 251 30 | 35. 409 | 45. 

[18 | 24 | 304 36 |-42 | 48 | 54 
| 21 #28. | 35 } 42 | 49. 56 | 63 

16, | 24 | 32 | 40 | 48 | 56. 50 | 64 "72 
| 27 13S 145) 54 163 [72 [81] | 
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Times as much as the Fi- 
]- ;gure at the top. 
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@ [ ; Oo Deſcription which 1 ſhall here give of theſe | L $ 


1d£ < ' in the' matter of which they aremak 
141.4. made. either in Silver, Braſs, wood, Ivory, &c. Nei- 
] ther do they: differ 1n their dividing, nor yet in their - 
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old. 


 andin breadth of an Inch. , 1 my x: : 


J one of which Ten I have given you a Scheme at the 
| beginning 0 


- another more > commodious form. 


| REM of theſe Rods according to thi 


numbering; : Only, whereas my Lord Nepair maketh, - 
_them-ſquare,, each Rod to contain four ſides, theſe CY 
made flat, conſiſting each Rod bur of two ſides, and _ 


| theLord Nepair's conſiſted of 40 Plaines or ſides.” 4 
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taftrumental | Arithmett 42 x, 
This have you the F abrick, FH moe is has - 
of theſe Rods, according to the Inventors cont 
vance of them : He makes mention of Ten of them, 
and hath in his Book {gt the figure of the ſaid Ten, of 


of the Book, which is Figure2 . | will now 8 
proceed to give you the deſcription of theſe Rodsin in - _ 
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Contrivance.. 


beſt and | ate] 
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Rods, yaries notat all from that before delivered 3 
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contain 1a length about 2 Inches. 


and in thickneſs,” of an Inch, 
One ſet of theſe Rods conſiſteth of five pieces; a ng 
therefore hath but ten Faces or ſides , Whereas ey _y ff J 


Upon one of theſe five pieces ( a Figure whereof i 
a the beginning of the Book, noted with Figure 3.) 


to fold out. Ii Wie 
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: and hath in his Book {et the figure of the. ſaid Ten, of 
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| 2ndin breadth ;of an Inch. 
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4 Deſcription of theſe Rods according to their 


THe Deſcription which E ſhall here give of theſe - 4 
| + Rods, yaries notat all from that before delivered +: 
in the: matter of which they are-made, for theſe may be ' .. 


_ therefore hath but ten Faces or ſides, whereas thoſe of 
_ the Lord MNepair's conſiſted of 40 Plaines or ſides. ©: 
_- Upon one of theſe five pieces ( a Figure whereof is 


you. have,a Cypher at. the head of the firſt piece, and 9-71 
| the boxcom thereof, Upon the ſecond oftliem you. 
$ | ( 3 LN : 6+ Fes 4 ATTIC SYES £7 - : OP: COCKE. on t% >: "Fave P 3 
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ing of theſe Rods, according to the Inventors contri- MY 
yance of them : He makes mention of Ten of them, 


one of which Ten I have given you a Scheme at the 
beginning of the Book, which is Figyre2. I will now : 
proceed to give you the deſcription of theſe Rods in - 


7 


another more commodious form. 
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beſt and lateſt Contricvance. 


made either in Silver, Braſs, wood, Ivory, &c. Net- . 
ther do they differ in their dividing, nor yet in their - 3 
numbering; : Only, whereas my Lord Nepair maketh, © 
them ſquare, each Rod to contain four ſides, theſe are . :? 
made flat, conſiſting each Rod bur of two ſides, and 
contain 1n kngth about 2 Inches.+; 


and in thickneſs. of an Inch, 


One ſet of theſe Rods conſiſteth of five pieces, and 7 


C 


at the beginning of the Book, noted with Figure 3) 
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third you have 2 at the head, and 7at the bottom, uy. 


on the fourth 3 at top, and 6 at bottom ; and upon the. 


fifth you have 4. at the top, 'and 5 at the botton, 
| Every of the two Figures at the top and bottom toge. 

ther make 9 ;asoandgisg, 1 and 8,2and7, 3 and 
6,4 and 5. And here obſerve, that the Figures g $ 
7 6 5, which ſtand at the bottom of the Scheme, ſtand 
with their heels upwards in this manner, 6gLgC, 
and fo do all the other figures under them, rill you 
come to the double Line which is in the middle ofthe 
Scheme, noted with-A and B, at which Line, if the 
Scheme were cut into two pieces, and folded or paſted 
.-on the back-ſide of the other halt, ſo that the gat the 


1 | "bottom. were placed upon the Cypher at the top, and 


- fo8 upon 1, 7 upon 2, Gupon 3, and 5 upon 4, and 

then the Scheme cut again 1nto five litcle ſlippets by 
the down-right Lines ; theſe five ſlippets would ex- 
aftly reprefeqt one ſer of theſe Rods, for upon one 


ſide of oneof theſe pieces, you ſhould have a Cypher 


upon one ſide, and 9 on the other: Upon the next 1 
and 8, upon another 2 and 7,0on another 3 and 6, and 
onthe other 5 and 4. both. the Figures on ether ſide 
making 9, as before was deſcribed. 

Theſe 5 {lippets do now contain the whole Table 
of Pythagoras before mentioned, but ſo few are not of 
ſufficient uſe, neicher are the Ten before mentioned of 
the Lord Nepazr*s order; for there can be but four 
- Figures of one kind, which in all caſes is not ſuf- 

ficient... ES 


"* Therefore, as theſe Rods are made now a days,they 
do.commonly make fix ſets of them, thar is, 30 pieces, 
which contain 60 faces, and theſe will be of good uſe, 
and there Will ſc1dom be found a waar, which in thoſe 
_ of the Inventor?s' there will often bz, except you have 
2 great quantity, which will be far more gy 
ded Ib . nora 


b- Th re bl at the head, and $ at the bottom : upon , 
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than theſe here deſcribed, for there is required as much 


| Metal or Wood in one of his, as in four of theſe, : N 


* | chen for his Four ſides we have here Eight. Bo 
I Os” _ we 
4 Concerning a Cale for theſe Rods. | 


1 | For the orderly; keeping and ready finding of theſ& _ 
> | Rods, 1 have often ( for my ſelf and others ) had &* ©. ; 
| | Box made of walnut-rree or Pear-tree, with five par= = * 
titions in it, each partition to hold five or ſix ſets'of 
| theſe Rods, or more if more Rods. were required. 
' | Every of theſe partitions being figured on the fide 
thereof next the Eye, with ſuch figures as the Rods in 
ſuch a partition had figures atthe top,ſo that the par- 
ty that was to uſe them , could take them as readily 
out of his partition, as a Printer can take his Letters 
out of his reſpective Boxes to make any word. | 
'  Intthis Boxthere is alſo convenient Room made for 
one other Rod, double in breadth to theſe here deſcri- 
bed, but of the ſame length and thickneſs; upon the 
one fide whereof there 1s a Table or Plate uſeful in the 
Extracting of the Square Ryor, and on the other ſide 
another for the ExtraCting of the Cube Root, the Fi- 
gure whereof 1s at the ' beginning of the Book, noted 
with Square,Cube : But I ſhall forbear to ſay any thing 
of them , til} I come to ſhew you how to Extract the 
__ and Cube Roots by the help of them and the 
Roas, 
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. Ms Board with a Frame, upon which to lay your Rods, 
',, #7 when any Operation is to be wrought by them , known 
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by the name of TABELLET. 
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** Keeping of themin that poſition till your work be eng- 
ed. For the effecting whereof, both neatly and cer. 
tainly ; there is a little Table or frame contrived, con- 
taining.in breadth 7, of an Inch more than the length 


of the Rods, and in length at pleaſure, but it may well | 


be about one and a half the length of the breadth. 


* Itovght to be made of a thin peice of Pear or wal-. 


nut-tree, or of {uch matter as your Box or Caſe is 
made of, and it may very commodioully be contrived 
to be put into the Box as ever I had them made to do, 
for that I found it convenient to carry looſe. 

Upon the Superficies of this board, cloſe to one of 
the edges thereof, muſt be glewed or otherwiſe faſten. 
ed with Pins, a ſmall piece of the ſame matter, and al- 

| ſoof the ſame length, breadth, and thickneſs of one of 
your Rods, which muſt be divided into 9 equal parts, 
_ and Lines drawn croſs the picce, fo will there be g 
Squares, in which you muſt Grave or Stamp the nine 


_  & Inthe uſing of theſe Rods, care is to be had firſt of 
+ *, Me orderly laying of them, and then ſecondly, for the 


| Digits,beginning with t at the top, and ſo deſcending | 


by 234to 9 at the hottom thereof: And. 1t were ne- 
| Ceflary that theſe Figures fas alſo thoſe which are at the 
head of every of your Rods ) were Graven or Stamped 
| of ſomething a bigger Figure than the other figures of 
| our Rods are, 
| «FL Undertheend of this ledge beginning at theFigures, 
| and ſo continuing the waole length of the Board,muſt 
{ another ledge of the ſame matter and thickneſs , be 
| glewcd, or pinned, and then is your Tabellct finiſhed. 
* A Figure whereof you have at the beginning e bas 
00 3 
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Book, noted with Fio icure 4, it is s called a Tab 
chat, when the Rods are Jaid thereon,for ay 
on to be wrought by them, we ally 
are Tabellated. 

Being thus prepared with Rods and Tahel 
are ready for the work intended by t wa mz ow 
| which chiefly they were invented. *». ah 
| Thus much for the Fabrick, Inſcription, ard | 
ing of theſe Rods ; let us now come to ſhew # tt h oY 
of them. ; 


SEcrTt. IV. b 
To what Uſe theſe Rods generally ſerve. 


He chief Uſes which theſe ſmall Rods ſerve un- 
to, are all manner of Maltiplications and Divifi- 
ons, 3s 21ſo of the Extraction of both the Roots, either 
Square or Cube all which are fo facilly and expediti- 
ouſl y performed, and that by the help of Addition and 
cubſtraction only, that it is inconceivable ; for here is 
no charge at ail required of the Memory, and you ſhall 
aluredly take yourQuotient-Figure in Diviſion always 
certain ; neither tov great nor too little,an inconveni- 
ence fo prejudicial, thatl leave it to the cenſure of 
ſuch as have found it, to their greatloſs of time, and 
other vexation which it hath put them to. But Cea- 
ſing to ſay more of their properties, I will now come 
to ſhew their Uſe, 
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PROP. I. 


C 
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Any Number being given, bow to Tabulate or lay down 
the ſame by the Roa. 


Et it be required to Tabulate or lay down this 
Number 3 496. 

Firſt, from among your Sets of Rods, ( or out of 
your Caſe ) take four of them, of which let one of 
them have the Figure 3 at the cop thereof, and lay jt 
upon your Tabeller cloſe tothe edge thereof, then, 
Secondly, Take another. Rod from your Cafe, which 
bath the figure 4 at the top of it, and lay thar alſo up- 
on your Tabellet cloſe by the {ide of the other. 

Thirdly , Tzke another Rod which hath the Fi- 
gure 9 at the top of it, and lay that upon your Tabel- 

let cloſe by the other two. 
And laſtly, takea fourth Rod, having the figure 6 
At the head thereof, and lay' that alſo upon your Ta- 
bellet ctofe by the reſt. 
 Fhefe four Rods thus taken , and laid upon the Ta- 
belles, you ſhall ſee in the uppermoſt Row ( which: 
ſtandeth againſt the Figure 1 on the fide of your Ta- 
beller ) theſe four Figures, 3 4 9 6, that is 3496,cqual 
to your given Number. In the ſecond Row ( againſt 
the figure-2 of your Tabellet)you ſhall fiad the double 


thereof, 
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| thereof. In the third ( _ the figure 3 Jyou-thall 
find the triple. thereof; In the fourth the Quadruple | 
thereof. In the fifth the Quintuple; and ſo on the 


ninth and laſt, in which you ſhall find the Nancupte 
of the Number given. CITE 


PROP. HI. 


| 


Q K | 
ths: DT OOTT 
How theſe Rods will appear whets Tabulated, and beiys 
Tabulated, how to read the Multiplication of that 
Number ſo Tabulated, by any of the Nine Dioits, 


The Four Rods being Tabulated according t6 the 
Precepts delivered in the preceditig Propoſition, they 
will appear exactly as they are fepreſented in Figyre 4 
2t the begining of the Book, which Figure lively re- 
preſents the four Rods lying upon the Tabellet; which 
taind well, for upon the true Tabulating and right 
reading of the Reds ſo tabulated, depends the whole 
work. ; | 

The Rods thus Tabulated, and as you ſe thei in 
the Figure 4, doto the Eye appear in the form of a 
Glaſs-window , every Pane thereof repreſenting a 
Rhomboyades or Dizmond-forrtt : In the reading 'of 
the Figures which are in theſe ſeveral Rhomboyades or 
Diamond-form, obſerve theſe few DireCtions follow. _ 
ing, which will fully iltuſtrate the wole buſineſs in. 
tended, and therefore eſpecially to be minded, cd 


? 


Note, 


. l. That - the Figures upon the Rods are t0 be redd, bt= © 
$nins at the right hand and reading towards the or S'-1 
Which 1s contrary to our common courſe of reading 
and writing, which is from the left hand towards the | 
Tight. Sa {| 6 _ = 
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 . W.- That in every Rhomboyades or Diamond, there ar, 
either. One 'Figure, or Two Figures, but never more than 


IH. If there be but one Fignre in a Rhombus, then that 
Figure us the Figure to be ſet down alone (be it either g 
Figure or a Cypher ) but if there be two Fipures ina 
Rhomboyades ( as for the moſt part there is ) then add 
them two Figures together, and ſet down their ſum in oft 
Figure, (0. 1,7, 4369 | 


IV. But if the ſum of the two Figures in one Rhombiy- 
ales or Diamond do exceed Ten, then you musSt ſet dows 
the overplus above Ten, and keep Qne in mind, which One 
you muſt carry to the next Rhomboyaaes. 


. 'V.. Note that the firſt towards your right hand, and the 
laſt towards .your left ' hand are but half Rhomboyades or 
Diamonds, and never have in them more than one Figure 
only, but all between them are whole ones, and for the moſt 
part have tive Figures im them. 


ws 2 If in either Rhomboyaaes or half Rhomboyades, you 
find no Figures but Cyphers, you.muſt not negleft but ſet 
them down as if they were Figures. v 


© Theſe Rules being rightly underſtood, all that 
follows will be familiar and eafte,and theſe I ſhall F 
explain by Example following. _ 


£6 xanple. | 


For the illuſtration of the preceeding Rules,we will 
make uſe of thoſe Rods which were before tabulated, 
therefore have recourſe toFipnre 4 at the beginning of 
the Book, Where this Number 3496 is tabulatec, - 


. 
£ 


The 


So NO ER TO. 
hiftrumental Arithmetick, 119 . 
' The Figures at the top of the Fopr Rods are theſpt 
3,4.9,6. which ſignifie the former given nurabex, 3496, | 
and this number ſtands againft the figure 1 on the ſide 
of the Tabellet. Then I ſay, that the figures in the 
next row ſtanding againſt thefigure 3 of the Tabellet 
are double thergunto, which I thus prove, 
Repair to the Rods as they lie upon the Tabellzt, 
and in that row which lijeth againſt the figyre 2, you 
ſhall find in the firſt half Rhomboyades towards your 
right hand ( where by Rule 1 you muſt hegin ) the fi- 
gure 2, Wherefore ſet down with your Pen upon Pa- 
per the figure 2. In the next Rhomboyades in the 
{ame row you (all find 8 ang: 1, which added make gz, 
{-r down 9 onthe left barfd of 2 : In the next Rhom- 
bus you ſhall find 8 and 1 again, which is 9 alſo, ſer 
down 9 on the Jefr hand of the other, and in the laſt 
Rhomboyade3 you ſhall find only 6,wherefore ſet down: 
6 on the left hand of 9, fo have you 1n all 6992, which 
is double to 3496. no 
Again , the figures in the row which ſtands agalnſ 
the hgure 3 in the T abellet, are triple to 3496 for in 
the firſt half Rhombayades towards your right hand, 
you haye 8, ſer. down 8.— In the next Rhom, you 
have 7 and 1, which is $, ſet down 8 again.—. In 
the next you have '2 and 2, which is 4, ſet down 4,— 
| In the next Rhom, you have g and 1, which makes _ 
[0,. ſet down © and carry 1, but it is the laſt Rhom. --: 


{et that down : In the next 2 an 4 I, " h 3&5, 
that down'z and in che }aſt half Rhiom, you haye 13 


x ay, - which 


130 Inſtrumental Arithmetick. 
which allo ſet down : ſo have you 13984, which is 


Quadruple to 3496. 
 -Alfo, the figures againſt 5 in the Tabellet : the firſt 
1s a Cypher, therefore put down © , thenext is5 and 
3, which is 8, ſet down $8; the next is oand 4, ſt 
down 4; the next is 5 and 2, thatis 7, fet down 7 ; 
and the laſt 1s 1, therefore ſet down 1, ſo have youin 
i all 17480, which is Quintuple to 3496, | 
Againſt 61n theTakellet, you have in the firſt place 
6, ſet itdown; then in the next 4 and 3, that is-7, 
fet that down ; in the next 4 and 5, that is 9, ſet g 
down ; in thz next you have 8 and 2, that is 10, ſet 
down o end carry 1 to the next Rhom. where you 
find only 1, to which add.the 1, which you carried 
from the Rhom. before, and it nizkes 2, ſet down 2: 
f9 have you 20976, which is ſix times 3496. 
Againſt 7 in the Tabeller, you have firſt 2, ſet it 
down; then 3 and 4, which 1s 7, ſet 7 down; in 
the next 8 and 6, which is 14,which being 4 above 10, 
ſet down 4, and carry 1 to-the next Rhom. where 
you have 2 and 7, which is 3, and 1 which you c:r- 
Tied makes 4, ſer down 4, then in the lalt place you 
have only 2, which fer down, ſo have you in all 24472, 
which is Septuple to 3496, or {ven times as much. 
Againſt 8 in the Tabellet, yon have firſt 8 which 
fet down; then 2 ard 4, which is 6, ſet 6 down; 
then 2 and 7, which is 9, ſet 9 down ; then 4 and3, 
which is 7, {et 7 down; and laſtly 2, ſer that down ; 
fo have you 27968,which is Octuple to 3496, or eight 
Times as much. | | ED 
_ Laſtly, again 9 in the Tabellet, you havein the 
firſt place 4, ſct that down yz in the next you have | 
andy, which is 6, ſet 6 down in the next place you 
© aye '6 and 8, which is 14, ſet down 4, and carry 1 
| - To the next Rhom. where you find 7 and 3, that. 18 
70, which with 1 which you carried makes 11, fct 
wha | | COWIl 


#7 ths ot "26S es hn, +0 . -N - Fr 7 S = 14/8 4 Ul %s T7 one Wore 7 " | &- Sona ; . 4 ok " dia VF'Y bei Wo : * | 4a 15 "ome 
op 7 EE; 4 : | EY = 3 F $38 1 b » p. ; ; FT» y | ; | I 
4 f , \ & x * % ; a . , i nd : 4 % 45 ” T4 | b - both * 1 . % _ 
. W 


down 1, and carry 1 to the next Rhom, where you 
find only 2, and the 1 carried makes 3,therefore ſet 
down 3, and ſo you have 31464 which is Noncuple 
t0.3496, or nine times as much as the tabulated num- 
ber. , 

- Thus have I given you Examples, in ſhewing you 
how the Numbers upon the Rods are to beread and 
written down ; and in the delivery of this Example, I 
have made the whole work which 1s to follow, ſo plain 
and eaſie, that the meaneſt capacity (Ithink ) if he can 
but tell his figures, aud add any two figures together, 
he may by this here delivered,rcad or write downany, 
number that can be tabulated; and that you may 
throughly underſtand this Chapter before you proceed 
further, 1 will give youthe Produtts of 5009078 mul- 
tiplied by all the nine Digits, which I would have your 
ſelf ro tabulate, and ſee if yon find your working by. .: 
your Rods to agree with thoſe which are here written, 
which numbers if they do, you need not ſcruple at 
the moſt difficult that can be propoſed to you, there- 
fore ſtudy ir, and try ir. | - | 


7009078. 
2 ( 14018156 | 
- WI 21027234 
7009078 4 xD 2803 03 I 2 
being mul- #5 Y S £ 35045390 
6J'Ss 
7( & 


tiplied by 4205446 8 
( & 149063546 
8 56072624 

9 


63081702 


 Thut have I ſufficiently deſcribed th:ſe Rods, and the. ; 
manner of Numbring upon them ;, and now I think it time 
ro apply them to that uſe for which they were intended, 

I1 3 namely, 
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#amely the more difficult parts of Arithmetick, as Multi. 
Plitation, Diviſion and Extrattion of Roots : But firſt let 
me grue you inks OY 


! F 


An Admonition conterning Addition and Subſtraltion, 


Whereas it was the difficult operations of 4rirhme. 
2ick, which by the benefit of theſe Rods, the I nventot 
chiefly aimed at (of which kind he eſteemed Mltipl;, 
ration, ' Diviſion, and Extration of the Square and Cubt 
Ros) he omitted to ſay any thing Concerning 'Addit:- 
on and Sybſtrattion, as things obvious to every Tyro, he 
therefore omitting "them , begins to ſhew the þ uſe of 

_ Rods in Multiplication, whoſe' Method I-ſhall here 
0 OW. | | 


P— 


Sect, VI. 
Multiplication by the Rods, 


N Multiplying by the Rods, you are to conſider 
( as in Vulgar-Arithmetick ) three Terms, Things, 


] 


or Numbers, viz. | 
x. The Multiplicand; which 1s the Number to be 
multiplied. I: -8 


| 2, The Multiplier, which js the Number by which 
- the Multiplicand is multiplied. + +; | 

?  - 3, The Produtt, which is the/ſum produced by the 
--mulrtiplying of the two former ropether, 
> Andhere nctc, that the Produtt doth contain the 
- © Aultiplicand, 10 many times as thcre be Unztes IN the 
| Alultiplier, | 

Thus for the definition of Xulriplication, now for the 
| Working thereof by the Rods, for which chis 13 


THE 
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e THE RULE. FF 


Firſt, Set down upon yonr Paper the eHultiplicand, and 
orderly under it the Multiplier, It matters not greatly 
which of the two given Numbers be made 74ultiplicand 
or Multiplier,but it is uſual and beſt to make the great 
eſt Number eultiplicand, and the leſſer Mltipher. 
Then draw a Line with your Pen ander them, and baving 


Tabulated your Multiplicand ( or greater N| umber )) look.” 


what Numbers in your Rods ſtand againſt the firſt Fignre 
towards your right hand, and that N.yember which you (hall 
find npors your Rods ſtanding againſt that firſt Figure found 
in your Tabellet, ſet down under your Line which you for- 
merly drew under your Multiplicand and Multiplier : And 
having ſo done with the firſt Figure of your eAHultiplier, do 
ſo with the reFt, ſetting them down one under axother, re- 


moving every Figure one place more towards the left hand, 
then that which went before it, as is done in common Aul-. 
: | - riplication, and as you ſee in the following Example. , .- :- 
Example. 1. Let #t be required to multiply. 3496, by _ 


« 


489. AsSif it were required to know how much 48 
times 3496 would amount unto. 


& 


Firſt, Set down your given Numbers 3496, and | 


489, one under another, and draw your Line under 
them, as here you ſee done. 


Secondly, 3496 your Multiplicand being Tabula- 


3490 Multiplicand, | ted, and (0) being the firſt Fi- 'Y 


439 Multiplier, | gure to the right hand in 


mmm | your Multiplier , look upon_ 
31464 your Rods , what ium there 
27968. ſtands againſt 9 in the ſide of 
13984. your Tabellet, and you ſhall 


—_— find (as by the Rules in the 
1709544 Product. ſecond Prop. of the Fifth 
BO WE 1 Chap, you were directed ) | 

if # SH 31464, 
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- $1464, which is the Product of 3496 multiplied by g 
wherefore ſer down this Number 31464 under your 
Line, as you ſee in the Example, ag 
Thirdly, Look what ſoin tipon the Rods ſtands 4. 
gainſt 3, which is the ſecondFigure of your Multipti- 
&, and you ſhall find 27968 ; fet this Number under 
the fortner , moving it one place forward towards the 
teft hand. * = 
 Foyrrbily, Look what ſur upon the Rods ſtands 
apainſt 4,which is rhe third Figure in your Multiphir, 
ant you fhall find 13984, which ſet. down under the 
oth, one place more to the left hand. 
Laſtly, Under theſe three ſums draw aLine,and add 
the three ſans together, and they make 1709544, 
 . which is the Produtt of 3496 multiplied by 489 and 
This 1709544 the Product, contains 3496 the Multi- 


} . 


plicagd, 4$9 times, * 


,  Prattiſe well this firſt Exayiple, ard compare it with the 
' Rods as thiyare Tabutared im Fionre 4 at the bepinning of 
tbe Book, as alſo with the Rules in rhe Fifth Chapter, and 
You may perform wny Multiplication, However I will 
- give you one or two more Examples, and ſome orher 
Ways of Malriphcarich. Ht : | ON 
 Exainple 2, Ler it be required to multiply the ſame ſun 
—_— ILS 


| look upon the Rods for the Product of 3649 
{ by 1, and yon ſhall find it to be the fame, 
| © 3456 | wherelore fr down3496 under the Line—" 
|. 20976 | then look upon the Rodsfor the Produdt of 


” 3upo Set the Numbers down as here is done, then 
4 vo Sy CÞ: p 


" 6992 | 3496 dy's, and youſball find it to he 2cy*6, 
 =—=— 1 whichſet down under the other Nurmberzone 
* $1246 | place more towards the left hand. ———A- 


gain, look in the Rods for the Produt of 
"On ' + : | F 1460 ' 3496 


<< 33 x 


3496 mutthatet by 5; 2, : ahdy you Medien @ 992, A 


which ſet down under the other two. 7 
. Laſtly , Draw a Line under them, and add the FOO | 
Numbers rogether in order as they ſtand, and the ſum 
of them will be 912456, which is the Produtt of 3496 
multiplied by 261. 
Example 3. Lt ir be requial to mnultiply the ſame 
Number 3496 by 520, 


- Set down your Numbers as eee you ſee FEET 
3496 en becauſerhe firſt Figure of yourMul- 
520 i tiplier rowards-your right hand is aCypher, 
:—— | wholly omit it, and maltiply 3496 by 52 
| only,ſo ſhall you find the Produdct of 34956 

17480 by 2, to be 6992, which ſet down : Alfo 
—— | the Produtt by 5 will be 19480, which 
1317920 | ſet down under the other, -one © place fur- 
ther ; Then draw a Line——and add 

theſe two ſums together, and they make 181792, to 
the which if you add a Cypher for the Cypter which 
you omitted in your- multiplier , the ſum; will be 
1817920, which is the Produtt of 3496 by 520. 

Example 4. Let, :t be required to "_—y the Jame 


3496 by 7003: 


Set down your numbers as before, and as yon ke 
here done; Then having 'Tabulated 3496, , 

3496 ſee what the Produ&t thereof is upon the . 
7003 Rods, being multiplied by 3 thefirſt Figure £ 
—— in your Multiplicr, and you ſhall find is 
10488 to be 10488, which ſet down under 'the 
24472, * 7 ts, the two next. places of 
your Multiplier being Cyphers, make two 


CE oma 


- 24482488 pricks under the former Number, oneun- | 
der 8, the other under 4, as you ſee .in . | 
the Example ; or inſtead of 2 pricks you may make - 
wo 


# 


as 
- F 


two Cypliers,——Then look in the Rods for the pro. | 
dutt of 3496 by 7, and you ſhall find it to be 24472 - 
which ſet down under the other ſum, beginning your 
number at. the fourth place, or beyond the two Pricks 
or Cyphers, Laſtly, draw a Line and add theſe two 
ſams together, and their ſum is 24482488, which is 
the Produ& of 3496 multiplied by 7003. 
Thus have you four Examples in eHultiplication,in 
which are included all the Varieties that may at any 
time happen in that Rule, viz. Two where the Myl- 
tiplier conſiſted all of Figures, as in the firſt and ſecond 
Examples they did. —Another where the latter place of 


- © the Multiplier conſiſted of a Cypher ——And this laſt 


Example where Cyphers were intermixed among the 
Figures, TE LEEOE 

 - And thus. much for this kind of Multiplication, but 
 . befoxel leave, I will ſhew -you 


Gl LSNELT: Another Form of 
MULTIPLICATION. 


Whereas in the foregoing Form of Multiplication, 
- which is the beſt and moſt uſual, (only I infert this 
following for variety.) You began (your Rods being 
- Tabulated)with. that Figure of yourMultiphier which 
' Rands next your right hand , but there is no neceſſity 
* for that, for you may begin with that Figure which 
* ftandeth' next to your lefc hand, and by ſo doing, and 

- placing your ſeveral Products one place more to the 
- Tight hand, as you did before, place them. to: the lefc 
- Hand, thoſe ProduCts added together.in the Form they 
then ſtand, ſhall produce a Product equal to the former. 
Example, For our Example we will take the firſt 


| Example before-goiog at the beginning of this SeQti- 
KA | Ol 


' pn, where it was required ta Multiply 3496 by 489. © 
Ser the numbers down as before in 7A firſt Example, 1 
and as you fee here done, ' PE IO FEI ARA 
Then 3496 being Tabulated, look up- 3496 
on your Rods, for the Produ& thereof ©—©— 48g 
multiplied by 4, ( which is the firſt Fi-. ——— 
gure of your Multiplier towards your left 13984 _ 
hand ) and you ſhall find the Produdt 27968 * 
thereof to be 13984, which ſet down. — $1464. 
Secondly, look the ProduCt of 3496 by 8 ————— 
( your ſecond Figure ) and you fhall find 1709 544 
it to be 27968, which muſt not be feet . - 


down as in the other firſt Example but as you ſee it it - 


this, 8 the firſt Figure thereof muſt be ſet oneÞlace for- 
wards towards the right hand, as in the other it. was 
ſt a place backward towards the left. — Laſtly, ſeek 
in your Rods for the Product of 3496 by 9 your laſt 
Figure, and you ſhall find jt'to be 31464, which ſet 
under the other two Numbers, yet one place more to 
the right hand. —So a Line being drawn under, and 
theſe three Numbers added together produce 1709544 
equal to that in the firſt Example : And that you may 
the better ſee the difference of the work, I have ſet _ 
them one by the other, RT 


_ As in the firſt * | _ As 1in this 
Example. Example, 
 . 3496 

Seto 489 4 - 489 
31464 13984 
2.7968 2.7968. 

13984 | 31464 


1709544 | | 1709544 


' to conclude Multiplication, 


4 ; hos "a 4 7 "7? LSE "ok ”. R 
Ns 6 ans of , »% } Bob's 2 Fob ” #3.» Y, PRESET I Ba * 6h , $©.1 "I * | Þ 
a +46 1 - PS WS». * 0 1 P P Be 7 F'Y jo” bt z s TM , og Dry x Boy hb \ . - Y ; 
: Y pl . . y a 
JF POHTTBU TOLD MECLICR. | 
4 * -. T .: { + 


_ One Example more in Mulciplication, which ſhall 

be for Kyoto and Arcttioa, IL will give, hs | 
- Ifaidinthe general Rule for working of Multipli. 
cation (at the beginning. of this SeCtion )that it mat- 
tered not which of your Numbers wete made the My]. 
tiplicand, or which the Multiplier, of which I will here 
give yo Preſident where the leſſer Number ſhall be 
| Tabalated, and the greater Number onely ſet down , 
\ . and1-will work it here according to this laſt way of 


, 


- , and the Example ſhall be as follow- 
ELD: - CO * ng 

Example, Let it be required to multiply 868437 by 
2490. andlet 3496 (the leſſer Number ) be Tabu- 


E: - Let the Numbers be ſet as you here ſee, then 3496 
' being Tabulated, begin with the firſt Figure towards 
the left, hand of your Multipli. 


_ . 3466 er, which here 1s 8, and upon 
3868437 . your Rods find the Produtt of 
—— 3496 multiplied by 8, which is 
27968 27968, ſer that down under 
20976 the Line— then find the Pro- 
2.7968 duct of 3496 by 6, the ſecond 
13984 Figure of your Multiplier, and 
10488 you ſhall find that to be 20976, 

24472 ſer this number under the for- 
—_— mer, ne place more towards 


3036055752 the right 'hand—— Again. the 

See Sa chird Figure of your Product 

is,'$ whoſe Produtt is 27968, as before, ſet. that under 
the other, ſtill one place more to the right hand. —I1n 
this manner do with the other Figures of the Multt- 
plier, as 4 the next Figure, whoſe Product. Is 13994, 
which alſo. ſet down a place forward. So alſo the 


yy 


* Produtt of 3 which is 10488, which ſer down. —And 
laſtly, 


| Other wayes of Multiplication I could have. added,. but ] 
theſe I eſteem ſufficient. "TOM | 
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Seer, VII. 
Divis1on by the Rods. 


S in Multiplication, fo in Diviſion there are three 
Numbers, Terms, or things required, 4#z. 
1. TheDz:vidend, or number to be divided. - 
2, The Diviſor,or Number by which the Dividend : 
is divided, and ">""4 ol 
3. The Qwtient,which is the Number iſſuing from _ 
the Dividend's being divided by theDiviſor z And this | 
Quotient doth always conſiſt of ſo many Unites as the * 
Dzviſor is times contained in the Dzvidend. 4 
Thus much for theDefinition of Diviſion , now let us 
come to the Prattice of it by the Rods, toperform which. 
this 1s '4 


THE RULE. 


' Tabulate the Diviſor, ( which is alwayes the leſſer Num- 
ber of the two given ) and ſet down the Dividend, and ſet 
the Diviſor on the left hand, and draw a crooked Line on © 
the right hand for your Quotient, as in common __ ; 
$6CR, © 


go Inflrumiental Arithmerick, | 
' wick, Then look upon your Tabulated Rods ( always) fs | 
the Number leſs than the Number in the firſt figures of 
your. Dividend, and what figure ſtands againſt that Nyyn. 
vis on the edge of your Tabellet muſt be the Fignre you muſt 
| put im your Quotient, and that N umber you muſt alway; 
 ſubſtraft from the Figures of yaur Dividend,and to the ve- 
 mainder add another Figure, ſo proceeding from F igureto 
Figure till your Diviſion be wholly ended. 

Example, Let :t be required 10 divide 1709544, by 
3496. Having Tabulated 3496, ſet down your Di- 
vidend, your Diviſor on the left band thereof, and a 
crooked Line for the Quotient on the right hand there- 
of, as by the Rule preceeding you were direCted,and as 
you ſee done.in the Example adjoyning. 

And becauſe at your firlt ſetting down of your Di- 
viſor 3496, it would reach ( if it were ſet under your 
Dividend 17095 44 ) as faras the Figure 5, Therefore 
under the figure 5 m3ke a prick, to intimate how far you 
are gon on 1n your work, and under this prick draw 

* a Line quite under your Dividend ; then is your ſum 
3 down ready for work, 2nd will appear as here you 
ice ; | 


3496 ) 1799544 (_ 


- _ — 


" Your Sum thus prepared, ask , how often can you 
| have 3496 in 17095, look in your Tabulated Rods for 
' 17095, which you cannot there find, but the neareſt 
number thereunto amongſt the Rods, which is leſs than 
17095 .( for, you muſt always take a leſs. number ) is 
13984, which number ſtands againſt the figure 4 1g 
the Tahellert, wherefore ſet, 4 in your Quotient, and 
| 13984 under the Line,” and ſubſtraft 13984 from 
| 17695, andthere will remaio-33 11, ſo is the firſt part 


4 thus. 

 K 5; Md 

| 3496 ) 1709544 ( 4 
13904 


Then make another Prick under 4, the next Figure 
of your Dividend, ſo will the remaining number be 
31114,—— Then look among your Rods for the num- 
ber 31114(0r the neareſt leſs than it ) and the neareſt 
leſs you ſhall find to be 27968, which ſtands againſt 8. 
in your Tabellet; put 8 in your Quotient, and ſet 27- 
968 under-31114, and ſubſtraft 27968 from 31114, 
ſo will there remain 3146, which ſet over head, ſo is _ 
the ſecond part of your Diviſion ended, and your work _ | 

will appear thus | + 


3146 
* 5 5 


3496 )) 1709544 (4 


Laſtly, Make another Prick under the next Figure 

_ et your Dividend, which is 4 alſo, making the remain- 
_ Ing number to be 31464, ſeek among your  Tabulated - 
Rods for this number ( or the neareſt leſs) but look- 
Ing you ſhall find 'the very number, againſt which 
ſtands on your Tabellet the Figure 9;ſet 9 in the Quop _ 
tient, and the number 31464 under the Line, and 

— Jubſtra6t it from 31464 the remainder FE A 
ove © 


00000 
3146 
311 
Diviſor, N 1709544 / Quotient 
3496 - ROS” 


———. 


© 13984 
27968 
31464 


Another Example, and by another way of Diviſion. 
 Terithe required to divide 912456 by 3496, ſet down 


| - your Dividend and Divifor, draw a crooked Line for 


oor Quotient, and alſo make a Prick under the fourth 
igure of your Dividend, and draw a Line under your 
Dividend, ſo is your Sum prepared to be divided, and 
wu1ll ſtand thus, 


3496 ) 912456 ( 


HOPE On en CLnnon.——e->oo—. 


Then yonr Diviſor 3496 being Tabulated , look a- 
mongſt your Rods for the neareſt number to 9124 
which is lefs, and you ſhall find it to be 6992, againſt 
which, ſtands on your Tabellet the Figure 2, ſet 2 in 
the Quotient, and this Number under the Line, and 


 ſobtraQtic from 9124, and thete will remain 2 132, to 


t which number add the next Figure of your Dividend, 


| namely 5, and It makes 21325, under which *_ 
. 's | - | 
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Line, then wiil your Sum ſtand thus 
draw a Line, Lac 1Y and Unis, 


- 3496) 912456 (2 


Then among you Rads ſeek the neareſt number to 
21325 and you ſhall find 20976 to be the neareſt num» 
ber leſs, againſt which, in your Tabellet ſtands s, ſet 6 
in the Quotient, and 20976 under the Line, ſubſtrat- 
ing it from 2 1325, which when you have done, there 
will remain 349, ro 349 add the next Figure in your 
Dividend, which is 6, your laſt Figure, and it makes. 
3496, under which draw a Line, and your work will. 
{tand as here you ſee, RS 


3496 ) 912456 (26 


—— C_ 


| 6992 
21325 
20996 : | 
3496 


This done, look amongſt your Rods for the neareſt - 
number to 34.96, and you ſhall find the exact number 
at the top of the Rods, againſt which ſtands the Figure 
1 0N the Tabellet, ſet 1 in the Quotient,and ſubſtract 
3496 from 3496, the remainder is nothing, and ſd is 
your Diviſion ended, the work ſtanding thus,and 3496 
the Diviſor is contained in 912455 the Dividend, 26. 
WIGS, - or WR ao a ca 


3496 ) 912456 (361 
6992 
21325 
20976 
3496 
3496 
OOO0O0 


 A'third Exanple ready wroug bt by the laſt and beſt way | 
of Diviſion. I will only fet it down ready wrought, .| 
kaving the practice. of it to your {clt. 

* Let it be required to divide 73020506 by 3496. 


*"e) 73020J06 ( 20886322 


- This Sutn thus divided, producet" in the Quotient 
20386, and 3050 remaining, ſo that rhe Quotient with 
- Fraction and all is, | 20886 
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20886 "3252 which ſhews | 


that 3496 the Diviſor is contained in 73020506 the 
Dividend, 20886 times, and 3050 remaining. | 

This Example well praftiſed, together with them beforts 
going, are ſuſficient inſtrultion for , any Student whatever, 
and be that can perform theſe, need not deſpair of the moſt 
Aifficale that car be propoſed, And ſo 1 conclude witli 
Diviſion: | 


0 


Stct. IX 
Of the Extraftion of R 0 0 TS. 


THe ExtraQtion of. Roots, which is the difficulteſt 

part of Multiplication and Divifion, is expediti- | 
ouſly and certainly performed by the Rods, for the eaſie_ _ 
and expedite performance of which, there are two 


Rods on purpoſe, one for the Square; the other for the 


Cube Root, of which I will ſpeak z firſt, Of their Fas 
brick ; ſecondly, of thif Ulſe. | 


Of the Fdbrick.ofihe Rods for Extrafting of Roots: 


Of the ſame matter, and of the ſame length and 
thickneſs of your other Rods, let there be made ano 


ther Rod, bat three times the breadth of the former, 


the Inſcription on the one fide {efying to extract the 
Square, and that on the other fide for the Cube Rooty. 
each of which are divided into three Rows or Columes, _ 

That which ferveth for the Square Root, bath in 
Kk 2 the 
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the. top or uppermoſt Square between the Diagonal 
thereof, theſe figures o-1, in the ſecond 0-4, in the 
. third 0-9, in the fourth 1-6, in the fifth 2-5, in the 
Þixth 3-6, in the ſeventh 4-9, in theeighth 6-4, and in 
the ninth or lowermoſt $-1, which are the Square Num- 
bers belonging to the nine Digits. 09" 

In the fecond Column of the ſame Rod, in the firſt 
Square Is'infcribed 2,, in the ſecond 4, in thethirds, in 
- The fourth-8, in the fifth 10, in theifixth 12, in theſe- 
venth 14.,1n the eighth 16, and in the ninth 18. 

_ Inthe laſtor third Column, there are the nine Digits 
orderly deſcending , namely, 1,2,3,4,5,6,7,38,9. This 
Rod thus made, is fitted for the Square Root. 

That which ſerveth. for the Cube Root, hath in the 
top or uppermoſt: Square of the firſt Column towards 
the left hand, between the Diagonal thereof,theſe Fi- 
gures, ©-©1, 1n the ſecond 0-08, in the third 0-27, in 
the fourth 0-64, in the fifth 1-25, in the fixth 2-16, 
m the ſeventh 3-43, 1n the eighth 5-12, and in the 
\ ninth 7-29.which are Cube 'numbers orderly deſcend- 

_ ing.— The ſecond Column of this Rod contains theſe 
Square Numbers, 1. 4,9, 16, 25,36, 49, 64, 81, Or- 
derly deſcending, - The third and laſt Column of 
this Rod hath 1n ic the nine Digits, 1,2,3,4,5,697,3,9, 
orderly deſcending a!ſo. AD 
This Rod thus prepared and inſcribed, is fit for ex- 
tracting of the Square and Cube Roots, a Figure of el- 
ther ſide whereof you have at the beginning of the 
Book.: That which ſcrveth for the Square Root ha- 
ving the word Square written by the fide, that for the 
Cube Root, bath Cube written by the fide. 

* Thus having given you the Fabrick and Inſcription 
of theſe Rods, 1 will now ſhew you their Uſe ; And 
firſt, oor 
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Sect. IN. 
The Extraftion of the Oquare Rott. ; 


T O exta& the Square Root of any number , you 
L muſt firſt prepare it, that is , ſet down the num- 
ber on a paper, then under the firſt & loweſt figure next 
the right hand, make a point with your pen, and under 
the third figure make another, - under the fifth another 
point, and ſo forth, under every ſecond figure of the 
number make a point , always leaving between each 
point one figure unpointed, according to the ordinary | 
Rule by the pen ; this being done, you ſhall ſee -how | 
many figures will be in the Root for {ſo many points 
as you have, ſo many figures ſhall you bring into the 
quotient for the Square Root, of the number. given . 
next draw a quotient-line, as 1n Diviſion, and | your 
number is ready - prepared for Operation , and will 
ſtand as in the Example following , where the number 
given is 119025, and the Root ſquare thereof is re- 
quired , this number being ſet, and pointed as afore is 
ihewed, you may perceive that the Root thereof will 
be of three figures, becauſe there be three "= Ain 
points under the number given, the two i19025( . 
figures belonging to the higheſt point * *- - - 
next the lefc hand are 1 1. the two figures - -: 
belonging tothe ſecond point are go, & the two fignres- 
belonging to the third point are 25, and the figures. 
for the Root anſwerable to thoſe ſeveral points, are to 
be found by the Rods, as followeth. . 
"Take the Frame, the Rods, and Lamina, and lay: 
- K-K-3 theny 


| 
| 
| 
| 


| 


them before you ; - and firſt an the Lamina in the 


Frame next to the lefr hand ledge, with that ſide up, 
wards, wg oo go. are the inſcriptions belonging to 
the Square Root, and marked at the top with the Let- 
ter % then conſic der what is the greateſt ſquare num- 
ber in 11. the figures belonging to the firſt point ; the 
Lamina preſently ſheweth you that the greateſt Square 
number in 11 is 9, and his Root js 3, for 3 times 3 is g; 
therefore put 3 in the quotienr for the firſt figure of the 
Root, then ſer 9 under the 11 and ſubſtraCt it there- 
from, and there will remain 2, this 2 ſetover th and 
cancel the 11 as you uſe to do in 

Diviſion, and ſo yon have gained 2 


= firſt figure of the Roor, and I19025 (3 


he work will ſtand: as 1 this +45" 


| ample. 9 


Having the firſt figure of the Root; - to get the 
ſecond, and fo all the reſt in order, yon muſt proceed 
in this manner ; duple the Root found, which duple 
place or Tabulate upon the Rods between the Lamina 
and the kdpe of the Frame; As in this example, the 
duple of ;, The Root found is 6, therefore place a Rod 
that hath in his top or upper Square 6, between the 
tedge and the L2mina; Then Jook opon your number 
| given, what figures,or 'pumber it is that belon geth un- 
| eo the ſecond point, which you ſhall ſee will be 290 


n this our Example ; Fhen turn your eye to the La- 


|minaand Rod now Tabulated, and ſearch thereupon 


what number will ( being leſs yer ) come neareſt unto 
290, the number out of which the ſecond figure of 


rhe Root is to be found, And there yoa may ſoon ſee 

It. is the number 256, which of any number upon the 

Rods, tefs than 290 comerh neareſt thereunto, for gy 
ext greater number upon the Rods, above 256, | 


$2 25, Witlch 18 greater than 290, and therefore co 
| e 
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be taken out of it ; but 256 is the only number to work 
withal, againſt which, on the ledge apd Lamina, is 
this figure 4, this 4 muſt you put 1n the quotient for 
the ſecond figtire of the Root, 
and then ſubſtra&t 256 out of that 234 
290, and there will reſt 34, this 119025 (34 
34 ſet -oyer the 290 1n its due 8 * 
place, and cancel the 290, and $9 

the work will ſtand as in the Ex- 256 

ample. If you pleaſe, you may PEEING 
write your numbers to be ſubſtrafted, under the num=» 
ber out cf which SubſtraCtion is to be made, as I have 
done here in this Example , for inſtruction: ſake , or 
' you may omit that if you pleaſe being you havethem 
before you upon the Rods. Ce Sreyfs oo 


And now for the third figure of the Root, look up- 
on the number given, and there you ſhall ſee that the 
Remainder 34, with the two figures 25 ſtill uncancet> - 
led, belonging to the third point , being all joyned ro--_ 
gether, make 3425, out of which the third figure.of 
the Root is to be extracted ; To find out what-this | 
third figure ſhall be, duple the Root found already, 
which is thus done yery readily ; Take forth a Rod 
that on his top Square hath 8 the duple of 4 , the fi. 
gure laſt found , and this Rod put into the Frame bes. 
tween the Lamina and the Rod that is already Tabu- 
lated ; This being done, you have no more to. do, but. 
to look over the Rods and Lamina fer ſuch a number 
as will come neareſt unto the number 3425, that be- 
longeth to the third point, and is leſs than it, and the 
hgure that you ſee againſt that number ſo found,pur 
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Too - Inſtrumental: Arithmetick. 
inthe quorient. for the thicd figure "2230 
of the Root ; "Thus looking upon 234: - 


the Rods you ſhall at the. firſt ſight 119025 ( 345 
finde the very number it ſelf 3425 * - © 

That belongethi to the third peinr, - 9 

in the fifch line of Squares, againſt 256 | 

the figure 5, therefofe put 5 inthe 3425 
quotient for the third figure of the - 


| Root, andif you ſubftract 3425, the number now found 


from 3425, that number belonging to the third point, 
there will be no remainder, fo is the work done, and 
:the number given, '1 19025 is a perfet Square number, 


_ ..and the ſquare Root- thereof is 345, which was tlie 
| [Thing required to be found. 


- Now if you multiply this 34.5 by it ſelf, it produceth 
119025, the firſt given number, which proveth the 


 -work to he truly 'wrought ; for note this evermore , 
| That for proof of the Extracting the ſquare, Root, you 


muſt multiply the Root found, by it ſelf; ( tothe pro- 


| duct adding the remain, if any be ) and the total will 
_ produce the firſt number given, if the work be truly 
- Wrought, otherwiſe not. 
Fora ſecond Example, let there be given this num- 
| .ber 114716237694, and the Root thereof required : 
 -Now to perform the work, firſt write downthe num - 
; ber, and then prepare it with points and a quotient- 
| line, $ you were inſtructed before in the former Ex- 
ample : This being done, the 

| Dumber will appear as here 221 

you fce in this Exmple; 1177196237694. ( 34 
ENow 18 11 . thefigures be= + ©» E547 


-onging to the higheſt poinr, 9 


| the greatiſt ſquare number 1s 56 

- 9,whoſz Root is 2, and 2 re- - 
* maineth to be ſt over head; Now for the ſecond fi- 
 Hufe of the Roor, Tabulzre che Cuple of the Root 


found 
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found, and that is no more to do, but to place -a Rod .. 
that hath 6,the duple of 3, the Root found, in his rop 
ſquare, between the Lamina and the Ledge, and'on 
che left hand of the Lamina, the faid Lamina, being 
Tabulated with that face upward,that is,for the ſquare 
Root; then ſeeing that the number belonging to the 
ſecond point, out of which the ſecond figure is to be 
extracted, is in this Example 277, therefore ſearch up- 
on your Tabulated Rod- and Lamina for ſuch a num- 
ber, as- will come neareſt 'to that 277, which you ſhall 
quickly find to be 256, and right againſt, it, on the 
right hand Column of the Lamina is the figure 4, 
thereof put 4 in the quotient for the ſecond figure of 
the Root, and ſubſtract 256 from 227 and ſet the re. 
mainder 21 Over the head of it, and allo cancel the 
22 7,and ſo have you done with your ſecond point. - 
And now for the third figure of the Roor, obſerve 
that the 21 remaining with the other 16, the two fig 
gures uncancelled belonging to the third point, being 
joyned together, make 2116, out of which the ſame 
| third figure 1s to be extracted; ro perform which work; 
| takea Rod that carrieth in his upper ſquare the figure 
| 8, the duple of 4, the Higure laſt found, and pur that 
| Rod intothe Frame between theLamina and the other 
| Rod before Tabulated, 6 
| then look forthe num- 22167 
| ber upon thoſe two 117716237694 (3430 
Rods, and Lamina, that EF: 6 $053 


, 


will neareſt take away 'Y9 
| 2116, the number be- 256 
longing to that third 1049 


| Point, and at firſt ſight Fe TS” 
you ſhall find that the next number lefſer than 21 16 1s 
20 49, and his figure for the quotient, 3, therefore pur 
| 3 1a the quotient, for the third figure of the Root 
aad fvbſtract 2049, from his reſpective number 211 6, 2 

: an 


and there rewaineth 67 .to ſet over head, this being 
done , and the 2116 being cancelled , you haye done 
with the third point, and third figure, and are to pro. 
ceed to the fourth. | | 
Where firſt you ſee that the 67 laſt remaining, with 


the 23, make 6723, the figures belonging to thefourth © 


point, whereout you muſt Exſtract the fourth figure of 
the Root. Therefore go on as before, taking ſuch x 
Rod, as in its top Square hath 6, the duple of 3, the 
figure laſt found, and Tabulate it berween the Lamina 
and the other Rods, and then ſeek what number there 
can be found, that will be leſs than 6723 , but at the 
very firſt fight you ſhall ſee no number upon the Rod 
ſo ſmall as that 6723, for the very firſt number againſt 
1, Is 6861, which is 

greater than 6723, | HEY 
and therefore can- 221674895 

not be taken out of 117716237694 ( 34309 
it, ſo that here you ++ + + + + / 

can put no hgurein 9 

the quotient; but 256 
muſt ſupply the 2049 
place withaCypher, 617481 
therefore put a0 in 


the quotient four the fourth figure of the Root, all the | 


reſt of the number ſtanding as it did. Now to the 


next point, which is the fifch, you have this number | 


belonging 672376 whereout the fifth hgure of the 
Root is to be tound, Now here, inregard your I:t 
figure of the Root found is a 0, you mult ever in ſuch 


2 caſe ( in ſtead of putting a Rod, that hath the duple 


of rhe figure found in his top ſquare, ) you mult take 
ſuch a Rod as vpon one of his faces carricth only Cy- 


phers, and Tabulate it between the Lamina and the 


other Rods already Tabulated ; This being done, 
queſtion the Rods, what number you mult take gr 
that 
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that number 672376, or what number it 1s there, that 
being leſs than 672376' yet cometh neareſt unto jr ; 
and alſo what the figure ſhall be that you muſt put in 
the quotient forthe reſpeCtive figure of the Root; The 
Rods will ſuddenly refolve you, that their greateſt 


| number leſs than 672.376 1s 617481, and its reſpective 


igure for the Root is 9, therefore put 9 inthe quoti- 
ent for the fifth figure of the Root, then if you: will 
write 617481 under 672376, and make ſubſtration, 
your remainder will be 54g95, which joyned to the 
94, the two laſt figures of the number given, make 
5489594, for the number out of which the ſixth and 
aſt fighre is to be found. =? 
' Tofind this ſixth figure, you muſt Tabulate upon 

the Rods the duple of the figure laſt found between the 
Lamina, and the 

Rods already ta- 5 

bulated;but here, 22167489590 

| becauſe the du- 117716237694 (343098 34357358 
E 59 Rob 

| conſiſting of two 9 

figures, therefore 256 


this 18 cannot be 2049 
Tabulated upon 6174891 
one Rod, as be- 5489504 


fore we did uſe 

to do, when the duple was contained of but one fi- 
gEure, now in this cafe, (and fo of all the like ( Firſt, 
Tabulate a Rod bearing 8 in its top ſquare, between 
| the Rods formerly Tabulated and the Lamina, and 
next' to the' Lamina, then for the unite x, being the 
higheſt figure of the 18, you muſt Tabulate that upon 
the laſt and loweſt Rod, formerly Tabulated, which is 
Cone by encreaſing the figure in its top ſquare, .one 
unite more than it was before ; ſo here the laſt Rod 
| "ore Tabulated, carrying only o; either turn it, of 
” as clſe 
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elſe take it away, and'place ſuch a face: of that Reg. 
or of-fome other, that hath in his upper ſquare the unite 
| x in room and ſtead' of that face, with Cyphers, ſ0/is 


your:number 18 the duple of 9 Tabulated , this done. 


look over the Rods, for a number that will come 
neareſt unto 5489594 in the Eighth line is this num- 
ber 5489504, andits reſpeCtive figure for the Root, $: 
this 8 put into the quotient, and Subſtration being 
made as is uſed to be done, there will remain :90, and 
fo is your whole work ended, and the' Square Root 
of 217716237694 1s 343098, if you multiply this Root 
by it ſelf, and to that product add the go that remain. 
eth, you ſhall produce again the firſt number given, 
which argueth that the work 1s truly wrought. 

_ "But now when any thing remaineth, the ExtraQtion 


- being ended, as here it doth, make a Fraftion of that | 
remainder as yon do in Diviſton, in this manner ; Sev | 


the number ſo remaining after this Extraction is ended, 
oveta line for Numerator, and for the Denominator, 
ſet the duple of the whole Root found, with one added 
thereunto, as here 1n this example goremalneth ; this 
90 put over a line for the Numerztor of the fraction, 
then donble 343098 the Root, and 1t is 6861 96, to 
which add one unite, and then it will be 686 1997, this 
ſet down under the line for Denominator to the fra- 


Ction, and then the true Root ſquare of the number 


given ' will be 343098332333 and will ſtand as in the 
Example. This 1s the vulgar, and ordinary way to 
make a-fration of the remainder. | 

' Butthebeſt and moſt certain way to attain unto the 
true value of the fraction remaining, and that roo by 
the Rods, very eafic and ſpeedy, is to add two, four, or 
fix Cypners to the remainder and. continue the work 
of ExtraCtion, and then:your fraftion will be in primes, 
fecands, thirds,&c. that is in 10 parts, 100 parts, and 
3090 parts,.in the ſame manner as in Piviſon ; for 


HY Gn | IH As 8 WE” | | | n 
note, that for every two Cyphers that be added or-ad- 


 Vpan the Rods. And now here ar laſt you ſhall nd, 


joyned to the'number given ,, you ſhall have one- fra- 
Aonal figure in the quotient, which will repreſent 
the fraction in Decimal parts of an'unite, we will add 
6 Cyphers to the remainder in this our laſt Fxample, 
and it will then be go000000, and then we will con- 
tine the work, therefore Tabulate 16, the duple of 8, 
the figure laſt found : which to dg 5 put 2' Rod that 
carrieth 6, the loweſt figure of 16 next the Lamina, 
between it & the Rods afore Tabulated, & then inſtead 
of that Rod laſt inplace next the Lamina, put another 
Rod that hathin his-upper {quare one unite more than 
that, as here, change the Rod from 8to 9, and the 
Rods are Tabulated, and you are now to look ont a 


number that will nezreſt take away 9gooo, the number 


belonging to the firſt fraſtion-point, but the Rods give 
you none ſo ſmall,fherefore put a o in the quotient for 
the firſt figure of the fraction, and becauſe there is no 
more to do about this firſt figure, you are next to Ta- 
bulate a Rod with Cyphers next the Lamina, and then 
ſes for a number that will come neareſt unto gooe00, 


the number belonging to the ſecond point of the fra- 


(tion, but yet you ſhall have none upon the Rods ſo 
{mal}, therefore put another o in the quotient for the 
ſecond fraCtion figure : again, Tabulate a Rod with o 
next the Lamina, and you ſhall yet again find no num- 
ber on the Rods ſo {mall as gooooo0o, the number be- 
longing to the third Fo.nt, therefore put a third Cy- _ 
pher in the quotient for the third figure thereof. Thus . 


| have you done with your three points of Cyphers, 


which you firſt added, but becauſe you are reſolved to 
get at leaſt one fraction-Figure, therefore add two Cy- 
phers more to the remainder, making it 9000000000, 
and allo Tabulate a Rod with o next to the Lamina, 
and then ſee if you can find a number little enough 
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- one ſignificative figure in the quotient of your Fraqj, 
.on,for the number now belonging to the fourth pragi. 
on. point is 9000000000, conliſting of 10 places of Fj. 
gures, and the number Tabulated is alſo now become 
$0 be of 10 places, and withal the higeſt figures le; 
than the higheſt figures of that number which belong. 
eth to that fourth point, therefore ſeek upon the Rods 
' for a number leſs than "OY 
that g0cvooooGoOo, and 2138039996 
that you ſhall have in goooooooed (0002 
the ſecond line upon Vin 
the Rods, and it is 6861960004 
-6861 960004, whoſe re- ' 
ſpedive figure for the root is 2; now ſubſtraction being 
made, there will remain 2138039996, Thus haye 
you gotten one figure into the quotient of your frafti- 
on, and that in the fourth place Deſcending, and may 
be thus expreſſed fraction-wile 552354 Or thus, 53 
fignifying 2 parts of 10000 of anUnitez for note, 
that fo many freCtional ,points as you bring into the 
quotient to produce a new Numerator, the Denomi- 
nator is always an Unite, with as many Cyphers as 
you haye made fractional 
figures, This new found 343098 +5575 
fraction joyacd to the 
whole parts of the Root 
found, will ftand 2s here 
in the Example; Or elſe 343098 0002 
without a Dcnominator, 
'thus , which ts all one | 
with that other ; Or elſe 1.23 4 
thus, accerding to Simon 343Cg8. 0.0, C. 2. 
Stevens, and is thus to be gi 
read 343098, o primes, o ſeconds, o thirds, 2 fourths. 
Theſe Examples might be ſufficient to ſhew the excel- 


| Tat uſe of the Rods in Exratting the ſquare Root of 
any 
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any number ; but, yet to fhew the more variety of 
works, take one Example more ; and if in any thing 1 
be thought too tedious, know, that it is out of a defire 
to plainneſs,even of ſuch a plainneſs as is anſwerable to 
that of the-Rods. | 

Let there be given this number, 97419256 and the 
ſquaze Root thereof required, Write down themum- 
ber, and prepare it with points under each ſecond fi- 
gure, anda quotient Line, and then proceed as before, 
and firſt look upon the Lamina, what js the greateſt 
fquare number there,that can be had out ofg9,the two 
figures belonging to. the firſt and higheſt point ; the 
Lzmina ſheweth that ir is 81, whoſe Root is 9, pat 
this 9 in the quotient for the firſt figure thereof, and 
then ſubſtra& 81 from 97, and that 97 cancel, the re- 
main is 16 for the ſecond figure, Tabulet 18, the 
Duple of 9, upon two Rods, between the Lamina and, 
the Ledge, and then upon thoſe two Rods and Lamina 
+ ſeek out the number that comes neareſt to 1641, the 
number to the ſecond point belonging, and that you 
ſhall find to be the number 1504, and his reſpeCtive 


figure for the Root 8, which being put into the quo. 


tient, and ſubſtraftion made, according to the inſtru- 
tions afore-delivered, the number remaining to the 
Third point will be 13792, andto find out his proper 
hgure for the Root, Tabulate 16 the Duple of 3 baſk 
found, in this manner, place a Rod that carrieth in his 
top ſquare the figure 6 betwixt the Lamina and the 
former Rods, and increaſe the former lowermoſt Rod 
one unite , by changing it from 3 to 9, then ſhall 
you ſes the number upon the Rods neareſt un- 


"20 13792. 18 13769 1 
m- the: {eventh line, 163923, -©—©©&© 7 
and. after. Subſtra- - 974 19256-(987033355 + 
tion made, there. MELEE S eee” OE 
wall reſt 23, making 381 | 
the number ior 'the 1504 © 
leaſt point. to be.2- 13769 
356,now to findthe | EE TIT 
reſpeCtive figure of that fourth point, Tabulate 1 4;the 
duple of + as before you were inſtruCted,: and then 
you ſhall tee at. the very firſt, that no number upon the 
Rods is fo ſmall as that 2356, the number belonging 
t0 the laſt point, therefore put © into the quotient for 
_ the laſt figure of the Root, and ſo have you ended the 
. work, for. the whole. part of the Root ſought for, 
which io this Example appeareth to be 9870, and the 
Remainder 2356. But now to make a Fraction of 
this Remainder, as you were before ſhewed, ſet the 
ſame 2356 over a linc, at the end of thewhole part of 
the Root found 9870, and then duple the Root found, 
and to that duple add one unite, and the total will be 
* 19741, Which ct under the line for. Denominator, and 
' "then: the whole work is finiſhed, and the- true Root 
found anſwering-the demand 1s 9870 333%, and ſtand. 
eth asin the example it appeareth. 
-- But if you deſire to be yet more exact, and would 
| have the tiu-ſt value and eſtimate of your freftion; 
| then turn it into a Decimal, and proceed. as before ; 
* krit2d1 co the remainder fo many times two Cyphers 
as you delire to have figures for your Numerator of 
- your new fraction, that isto ſay, two Cyphers it you 
would have but only one figure, four Cyphers for two 
figures, fix for three figures, and fo forth, for as many 
as you would have, and until you think your fraction 
is {mall enough : In this Example we add to the re- 
Mainder three points of Cyphers, that 1s, fix Cyphers, 
er beceuls 
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pecauſe we would have three Decimal figures is -dus , I 
fxaftion-Root ; then Tabulate the duple of thatfigur & 


of the Root laſt found, bur becauſe that is ao whith 
doth neither increaſe nor diminiſh; therefore Tabulate 


next ſee upon the Rods what number there: will come 
neareſt to 235600, the number that now belongeth to 
the higheſt poinc of the fraction-points, and thar is only. 
the very firſt, viz. 197401, that will do it ;therefdre 
put 1inthe quotient, for the firſt fraQtion-figure, and 
then make Subſtation , and there will remain for- rhe 
ſecond frafQtion-point 3819900: 

\. To find the ſecond fraftion-figure, Tabulate 3, tlic 
duple of 1, and ſeek the number thar cometh neareſt 


to that remainder 3819900, and that is agaiit only the ; 


firſt, therefore pur 1 in the quotient; and thake Syb- 
ſtr:zCion , and then to your third point will belong 
184587900, and to find its reſpeftive figure for the 
Root, Tabulate 2, the duple of 1, laſt found; and in- 
guire what number-upon the Rods will tothe neareſt 


©O that 184587900, and that yo ſhall [ind In- the | 
2061, therefore: pbt- 


ninth line of ſquares to be 17766200 
9 in thequotient, and when SubſtraCtion is made, you 


* 


will have remaining 69235839, thus haye you three fs 


gures in the quo- 


tient, which are 'V 
enough to give , 600 , 
the fractions v4- 1849233 _ 
lue in any ordi- 381585867 


nary queſtion; if 235699793951 
you pleaſe to con- 97419256.00000000 ( 1153 
tinue the work pt IS 


the fourth figure 19740t 
will be 3, and 1974921 
now 1s your fra . 197662061 


Ction turned into _. 12407149 
a Decimal fracti- Li | 
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20 next the Lamina, between it and the other. Rods bY 
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or, wlioſe Numerator: is 1 193, and his 'Denominator 
10000, and being ſet fraction-ways, will ſfand thus 
+5553, Or It may very. well be expreſſed without the 
Denominator, only with a line; or.point of diſtinCtion, 
thus, 9870, 11393, and ſo the value of this fraCtion is 
x193. parts of 10600. Or according to Simon Stevens, 
1 prime, x ſecond, 9 thirds, fourths., and more briefly 

/ - may be thus expreſſed 1 7, 179 3,3*, or thus, 1*, 

a2 gf, 77**, If you will, : you may continue 

the Extraction unto 9 or ten degrees, but 3 or 4. for 
ordinary works is enough. If you multiply this Root 
found 9870. 1193 by ir (elf,; the: Product wilt be g7- 

419254. 996232497, from whence, by a point or line 
cut off-8 places of figures, according to the rules of 
Multiplication in Decimal Arichmetick, and the nim- 
ber remaining towards the left hand, will want ( the 
fraction conſidered, ) buta very little more than one 
unice of the number firſt given ,, but if you take the 
Pains. but to fontinue the work to one place lower, 
it will not want an unite, and fo'the lower you. work 
the- fraction, the nezrer ſtill you. come to the. exact 
truth. 
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Sect. X. 
The Extrafion of the Cnbe Root by the Rods. 


T 0 Extre& the Cube Root of ny number, you 
are firſt .to wr ite. down” the number given, 
whoſe Root is -required, and make a -point un- 
der rhe lowelt figure nexr'to:the right hand, and ano- 
thcr paint under the fourth figure , and ſo under cve- 
Ty thicd figure , : omit1ing between every two ' ponts 

two ligures ungainted. and then ſo mapy polnts fp 


| the reſpe&ive figure of the Root j belonging and an- 
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have under--your number, ſo many figutesthall-youl 
have in yoot Root; next draiw-a'quotient-line, as in 
the ExtraQtion of the Square-Root , this beingi done; 
the number is [prepared for Extraction ; then to'po-ro 
the work ; firſt, ſeek what is the greateſt Cube nims 
ber in the number ſtanding above; or belohgingro the 
higheſt point, next the lefc hand ; which'the Lamln# , 
will ſhew upon his left fide of that face for thei Cubs ©: 
| Root, and in the Column , upon the right ſide of the! 
fame face is the Root thereof, and when'either 'by: 
your memory or Lamina, you have found the greateſt 
Cube Root in that number: belonging to that firſt' 
point, then ( asin Extraction-of thei{quate Root J 
ſubſtract the greateſt Cube number , to tharfirfipoint” 
belonging, or that i the number, to the ſaid firlt point” 
belonging, can- be found from the ſaid number, &&: 
then cancell it, and ſet the remainder oyer head there- 
of, as before in the Extraction of [the ſquare : Root, 
and pur the reſpeftive Digit number found in the+- 
quotient, for the firſt figure of the Root : Now to find 
the ſecond figure of the Root; ( and ſo all thereſihow - 
many ſo ever they be ) you-muſt' always Tripte the: 
Root found , and that Triple multiply again by: the 
Root found , and that laſt product Tabulare upon the » 
Rods on the left hand of the Lamina , as before.in the 
Extraction of the ſquare Root, you did the duple of : 
the root found, thea look upon thoſe Tabtilated Rods *+ * 
and Lamina together , what number you. can find-up- - 
on them will come neareſt to the nimber:' belonging 
to the number next following, and leſs than 4t which - 
number is the Divifor, and the figute en the'right hand - 
of the Lamina is the figure for' the | Root | anfwerable 
to that point, and that figure put in the Quotient for. 


Iwerable to that point ; but note always that you tzke 
e-Diviſorſo:often, and no oftener, bug thet. you may. -. 
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| Yetalſo take another number from the number belonp- 
| 3ng 0 that point ,- which other number is ſquare of the 
Digit newfound, multiplied into the former Triple, 
the product add to the Diviſor, with this proviſo, 
that you place this new product one place higher to. 
| . Wards the left hand than is the Diviſor, that is to ſay, 
{t the loweſt place of that new product under the ſe- 
cond place of the Diviſor, the total of this Addition 
Subſtract from the number belonging to the point in 
action, cancelling the ſaid number , and the remain ſet 
- over head thereof ,, as you uſe to do in Divifion and 
 ExtraCtion of the iquare Rcot ; and ſo proceed to the 
; Next point , if you haye any more : But to make ll 
 phain, we will illuſtrate this by variety of Examples in 
| all the kinds and differences of works. = 
| Firſt, let t10592 be a number given, and the Cy- 
* bick Root thereof required; this Cubick Root is thus 
found, firſt prepare your number, that is to ſay, write: 
| 1t down, and make a point under 2, the loweſt figure 
| thereof next the right hand, and one other point under 
* ©, the fourth figure thereof, leaving two figures be- 
tween anpointed, then draw the quotient-line, and 
then the number will ftand ready prepared as in the 
Example, wich two points, whereby it appeareth that 
the  Rootwill conſiſt of two figures, which are to be 
| found our according to the former dtreCtions; and 
* fixft-obſerve that 110 is the number belonging to the 
| firſt pbint, and upon the | 
 Lamina you may alſo 46 
| obſerve that the great= 110592 (4 
cit Cube number in that. es 
* £0 is 64, and his Cube 64. 
Root 4, therefore put 4 | 
' 1*the quotient, for the firſt figure of the Root , and 
theh Subſtrat 64 from r10, and there will remamn 40, 
this 45 ſet: over the 210, and cancell 110, and = 
WE, = | | WOI 
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work of the firſt point is done, and here you may now | 
obſerve, that the 46 remaining, with the other figures | 
.592, make 46592, which is the number belonging to 
the ſecond point, and where out the ſccond figureisto 
be found. . _- rot 

To obtain this ſecond figure, proceed in thisman- 

ner, triple 4, the Root found, and it is 12, and that 
criple multiply by the Root found 4, and the produtt / 
is 48, this Product 48 Tabulare upon the Rods on the ' 
left hand of the L:mina, between it and the Ledge, 
then view over theſe Rods and Lamina thus Tabula- 
ted , what number there will come neareſt unro 46592 
the-number belonging to the ſecond point, and be leſs 
than it, you ſhall ſee the number 'thac cometh neareſt 
to it, Is that in the ninth line, 43929, and his reſpe- 
Ctive figure for the Root is 9; now ſquare this 9, and . 
it 1 81, this 81 multiply by the former Triple 12,and * 
it yieldeth 972.,this 972 add unto 43929, the number 
found on the Rods ( being ſet in Addiction, one place 
higher than 1s ordinary, 2s was before ſhewed ) and - 
the total will be 53949, which if you compare with 
46592, the number belonging to the point, in action, 
you (hall ſee ir is too preat to be taken out of it : / 
whereby it -appeareth that you muſt not- take 9 for. 
your Root, for by your general rule you mult nor take | 
the Diviſor no oftner, but that you may tak: alſo the 
Product made by the ſquare of that new Digit num- - 
:zr multiplied into the firſt triple, out of that number. 
belonging to that ſecond point, therefore take a leſs 
number upon the Rods, as the number 38912 in the : 
eighth ling, which will ſurely ſerve the turn, where- | 
fore put 8 in the quotient for the ſecond figure of the 
Root ſought for, now write ( if you will |) this num-. 
ber 38912, juſt under 46592, the number belonging. 
to the ſaid ſecond poiat ; then according to the Rule, | 
Square this Digit $8 new found, and it giveth 64, this: 
v L13 - 64 


| 46s cpltinls. -b all former 
Kei le 14; ro uceth * 798, 


ith, FAIR under. th he'for-  110592(48 ]-.. 
-38912 ,, Ct. in d-cet. WE” 
* loweſt figure .$ 64. F 
w.. produCt. dir. 28912 
k 1, the FOR - 76 
YL Frrknace "P12 and its. ——— 
3 Tecond Mp? under the 46592 


third figure 9, and, ſo. of 
the other, in Ocder, then add theſe two . numbers to- 
Fiber, and the cotal. will. be 46592 , which 1s equal .to 
- . that number above, therefore if Subſtrattion: be mzde, 
there will nothing ;remgin, and ſo the qgvork is ended, 
whereby you may. concluge that 110592, the pumber 
given ,:is a right Cubick, number , | aug; that 48 is the 
: Cube Ro qr” thereof, which: was the, thing required to 
be f ound: , 
 ... Naw ty bu would at any time. Prove your work, 
' Whether. ou bave wropght truly, or,not. 3 multiply 
the oh, you ha Cubelickly, and. add the remainder, 
whey 2ny.is, to that product , and if the-total be. the 
'firſk number. given, then, the work is truly wrought, 
orelſe.not ,.as. here.in.this Example, if you multiply 
The Ro! Kilggnd. 4a$ by, 48,. it is 2394, apd - this 2304, 
itiply y-again by 48, produceth 110592, the number 
tee and therefore conclude that the work is tru- 
iy wrought. 
| . For a ſecond Example, we, will take this number, 
4106362.5.a0d {eck the Cube Root thereof, firſt, Pre- 
| Pare the,gupber; by writing it down,, and making a 
paing under the loweſt figure 5, and another under 3) 
pa fourth OE, arg: anorher vader Lo the ſeventh h- 


, . a » 


a 1 


"PI tft P | , wontal "Y Artt 4100! 1 10K. hi... '0 Wa 
what the greateſt Cube. navel in 41 1s, which apt 


peareth on the Lamina to be 27, andiits Root 3 there 
fore put 3.in the quotient for the firſt 6gure of the Root, 
and then ſubſtract 27 trom 41 , and ſet the remainder 
14 oyer head, andthe work of the brit figure is ended, 
and the nu ber that belongeth tothe ſecond point is 
14063, out. of which the ſecond figure is to be found; 
behold the Example : to:get this ſecond agure 5 cripts 
3, the Root fonnd , makes 9, 

this triple 9 multiply by:3z 14. 

the Root found giveth 27, _ 41063625 ( 3 
thisproduct 27 tabulate upon ; 4 

the lefc/hand of the Lamuna. 27 

andthen the number that wall 
come neareſt unto that 14063 belonging, to the ſecciud 
point-now:in action, 'remembring;| the former Cauti- 
on; that it be taken no oftner ,; but that withal-there 
may be taken from thence alſo the product, produced 
by multiplying the ſquare of the reſpeClive figure-into 
the former triple , as-here the divi{or may be had-five 
times, but: by reaſon of that other number, that muſt al 
ſo beraken from thence,'cannot betaken allo, therefore: 
it can be had but only 4 times, wherefore put 4-in the 
quotient for the ſqcond figure of the Root, and ſet. the 
number 10864 found in that fourth rank of ſquares. 
under the Ks ia 14063, the number belonging to: 
the ſecond point, then multiply 16 the ſquare of 4. the; 
digit now found by 9, the product is 144, this 144 ſet- - 
under the former10864, but according to the former: 
proviſal, one place higher towards: the lefc. hand;' 
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as ſet, its lower: figure 4 under 1 


the uppermoſt being 1 under.o, 

as. you fſce it ſtand in the ex- 27 
ample , then add theſe two. ——- 
pumbers together , and they 108364 
make 12304, this take from 144 
14063 leaveth 1759, thus Is the ———- 
work of the ſecond point atan. 12304 + 
end ; behq'd the Example, _. 


and Jaſt point is 1759625, from whence the third and 
faſt figure of the Root is to be extracted, which figure 
| tofindong, triple the Root found 34, & it is 102, & that 
multiply agaid by 34, the Root tound yieldeth 3468, 


| this product 3468 is the diviſor, and this Tabulate up-. 


on the Rods as before, and joyn the Lamina cloſe tg 
_ them, then ſeek upon thoſe 'Rods and Lamina' what 


number will come neareſt unto that. 1759625, the 
ng to the third pojat now in action , 


- number belongi 
( remembring the former Cav- 

tioh; but here is no'need of that 1 
| tn the work of this point, ) you 14759 

| ſhall find the pumber fer the 41053625 ( 345 
- purpoſe, to be the number 1 oe eo 
| 734125 ſtandingin the fifth line 27 

- 2tid its reſpective figure for the 10864. 
Rcot 5, therefore put 5 in the 144. 

- Quotient for the third figure of 


the Root, now tranſcribe the 12304 
* number 1734125, frem off che ——— 
Rods into tt e paper, juſt under . 19734125 
the 1759625, then to ind the 2550 
þ other number [tobe hereunto  —— —— 
= PEPPIM WSUS ETHOS MALE” 2 Funk, S 7 y 
a IEC DE IR 1759625 acded 
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6, the ſecond figure of that 10- 14759 259A x : 
864, the next 4 unde 8, and 41063625 ( 34 


Now for the third figure of the Root, you are firſt 
| | to obſerve, that the number beloning to the third. 
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added ; ſquare 5 the figure laſt fonnd, and it makes 25, ' '* 

this ſquare 25 multiply by the former triple 102, and 09 

the product is 2550, this ſet under | the other 

amber 1734125, according to the former; proviſo, as 

you ſee it ſtand in the Example, and add- theſe two 

numbers together, and their total will be 1959625, 

and is equal to that above , belonging to. that third 
int, ſo that if ſubſtraftion ſhould be made, there _ 

would nothing remain which declareth -the number - 

given to be 2 perfect Cubick number, and the Cubick 

Koot thereof to be 345 which was the thing required 

to be done 3 if you will multiply this Root 345 Cubick- 

1y, it produceth the number firſt given 41063625, 

which proveth the work to be truly wrought, the like 

js to be obſerved in all other works of this nature what- 

{loeyer. _ S i691 OD 

For a third Example, we will take at an adven- 

|} ture this great number 859271650667, and ſeek the 
| Cube Root thereof. This number being prepared - 
wich points, and a quotient-line; ſheweth by his four - 
points, that his Cube-Root will conſiſt of four figures, . 
| and by the former directions, the-firſt figure will ap-_- 
| pear to be 9, for the greateſt Cube number in 8yg9, the 
number belonging to the firſt point, is 729, which ta- 
| ken from that 859, leaveth OT 

130, Which with the 271 be- LBS 

tween that 330 and the next 1308g6 

| point, make 130271, out of 859271650669;( 

which the ſecond figure of *- + »% 

| the Root is to he cxtrafted; 729 

| this ſecond figure by the for- ——— 

| mer rules, will be found to _ 121625. 

| be 5, after the work of this 675 

| ſecond point is ended, there ———— + oY] 

{ will be remainingto the third Rs”: 

point 1896650,and the Root 
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found is 95, this tripled, | and'alſo multiplied again by | 
the Root,produceth 27075 for the diviſor, this diviſor 
tabulated, ' there! is nov.number.to be- found-;bpon the 
Rods ſo {mall as is 1896650, the number belonging to 
that third point, therefore: put a-0: in the quotient for 
thethird figure:of the:Raot; :and fo have: you--done 
with that third/point,' Lon tt pp 
Now to'find: the fourth 1j2>\.1T "$12.7 "1 2 
figure an{werable to the - 100896 38q2..; - 
fourth points .you need. \859271650667i((9507 - 


fl 


here do no more; but Ta- - . * 
bulate two'o between the 929. 
Lamina , and 'the other +=—-- 
Rods, withourany altering 61121625 | © | 
of the Rods. already Tabu= .''> 975; + 1 
lated, and then ſeek the ——— — 4 
fourth figureas before, the 128375 
reaſon is, becauſe. o doth: = 4 git 
neither multiply nordivide - | 1895250343 ©! -- 
 batonly raifeth the places  ': 111) 139650); 

of figures higher towards ————— : 
the left hand,' for here if- 1896646842 -:\ 1,1 
' Folk triple 950, the Root | 

found, it yielderh 2850, and. this multiplied again by 
950, the ſaid Root found, produceth 2707500, which 
is the ſame with that former tabulated number; ſaving 
only the two Gyphers, and therefore it is, that when 
there £2048 the. quotient, there needs no more. to be 
done, but to Tabulate two: Cyphers between'the La- 
mina and thoſe Reds before: Tabulated,”: when, you 
ſought for that Iaſt-figure ,, which: happenethto be a 0. 
Now upon thaſe: Rods thusiTabulated ,, ſeek; what 
number upon thoſe Rods and Lamina will come. near- 
eſt unto that AUNDer , which belpngerh to the: fourth 
point, which here 1896650667. '- By viewing the 
Rods, you ſhall find that number in the ſeyenth rank 
TITER 0 


— 


of {quaresto; oe the mk chal ſerve thet turn, 4 
viz. 1895250343 : and1ts reſpeCtive figure to be put 
into the quotient op, To. this number add. 139650, 
the number made by . multiplying 49 the ſquare ef © 7 
the Digit now found by 2850,the Triple of the-; * $6 
afore found,and.the total . is 1$96646843. This ſub- 
ſtrated from that number to the laſt point belopgin gy 
Jeaveth remaining over head1B824. Fs 

Thus have you finiſhed all; your. points R and have 
found the Cube Root of your number given tobe 9507. 
And being there is a remainder left, it appeareth chat 
thenumber firſt given is not a perfect Cube number ; 
but the greateſt Cube number therein is 85 9271646- 
843, and his Cybick Root is 5907. The truth of this 
work you may examine by multiplying: the Root 
found Cubickly , which if you do, and add the remain- 
der to the produR, you ſhall produce the firſt number 
iven. 
: Now for the remainder, to make a fraction thereof 
in ſuch ſort, that it may-aptly expreſs the neareſt Cube 
Root, I could ſhew. ſeveral ways delivered by ſeveral 
Authors » how to. bring it neareſt to the ruth. 
But for a brief and eafie Rule, ard which in,my con- - 
ceit is the moſt exact, is, that which that good Artiſt, 
my old acquaintance Mr. John Tap delivereth in his 
Book of Arithmetick , and which he faith, is the Me- 
thod uſed by Goſſelin upon Tartaglia. And the Rule 
in his own words is this. The Roct in whole numbers. 
| being extra@ted, ſet the remainder over a line for nu: 
merator, and then for the denominator, triple the Root 
| found, that triple multiply again by the Root found, . 
and to the-product add the former triple, the total ſe 
under the. line-for denominator. According to. this 
Rule, if you triple the Root found 9507, it giveth 28+ 
$21 , and that multiplied agaln by 9507 , aa 

ang 
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, the Root found produceth 271149 147, 
F- chi \produ/t add the ewe triple. 
28521, and it giveth this total ſum 9507 oeriphet | 
271177668 to'be ſet under theline 
for a Denominator to- 382.4 the remainder ; And fo the 
neareſt Cube Root of the number given , is found to 
be, as here it ſtandeth in this Example . This Rule, 
of a brief Rule, is the beſt I know. | 
But the moſt abſolute and beſt rule to get the Cube 
Root of any number not Cubick, is this : Add to the 
remainder ſo many ſeveral points, or Ternaries of Cy. 
phers, as you deſire to come nearer to the true Root, 
(in the ſame manner as youdid in the extraftion of 
the ſquare Root ) and then continue on the work for 
extraction, as you do in whole numbers, and the frz- 


ion will be turned into a Decimal fraction, the ny- 
merator whereof will not be the remainder : as before | 


it was, but other figures new fonnd , and then ſo ma- 
ny as you add Ternaries of Cyphers, and the rg 
nator will have an Unite, with as many Cyphers , 

you added Ternarles, or points of Cyphers to the ry 


mainder , a ſhort Example will ferve to explain this 
Rule, 


Let 2112 be a number given, whoſe Cube Root is | 


required, This number | can perceive is no Cubick 
yumber, therefnre I ſer it down, and to it add thre? 
Ternaries of Cyphers, and then DrepIre it with a quo- 
tient-line, and points, as you vſc to do, where by the 
points you may ſee that you ſhall have two fhgur:s for 


the whole part of the. Root, and three thar you would. 


have jn the fraftion. Now to go to work. the great- 
eſtCub2 number in 2 is 1, and 1 is the firſt. figure of 


the Root, and hy the former Rules, the ſ:cond figure. 


of the Root js found to b* 2, ſo that the whole part of 
the Root of that numb<r given 21 12 is 15, and there- 


mainger 


- 


fon Lit it gi verh 01g and that mutiplied again | 
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To Toftrionental Arithmetic wy © 
majtider is 348, whereof 1 fraſtion is. to be made; | 
Thos having done with the whole part, go on now to 
the fraction, as you vſeto do with whole numbers , 
for indeed it"is no other but a whole number. _ 
Therefore' triple 12, the Root found, and it-makes 
26, that multiply again by the Root found 432 , this 


L 


product Tabulate, and joyn the Lamina to the Rods, 
and you ſhall find that you may have this Diviſor. 8 
times out of that number 384000, the number belong- 


1340 

12 315000 _. 
1384 848513856 _ 
2112.000009000 ( 12.134 
608 "<FORM 
12 re ne ob 
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_ 1975306864 
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ing to the firſt fraction-point , put $ therefore in the 
” : quotient 
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quotient for the firſt fraCtion-figure z, when you haye' | 
finiſhed this work , as you have been before inſtruteg.; 
you wall find remaining to the next point x 4348000, 
whoſe reſpective figure for the Root will be found to 
be:z ,and to the third point remaineth 231 5513000, 
whoſe reſpective figure for the Root is found to be ,, 
thus have you gained three figures mto- the quotient, 
for the Numerator'of your new fraction, whoſe Deno- 
minator will be one Unite , with three Cyphers., be- 
cauſe three Ternaries of Cyphers were added, and {6 
the Root found is 12.33% repreſenting 12, and 834 
ſuch parts whereof 1000 make one Unite, or 8' 3 443, 
that is to ſay , 12 Unites; 8 Primes, 3 Seconds, 4 
"TRIISS. ---2---- EG Ih 

If you ſeek a Denominator for this remainder 384 
by that other Rule, you ſhall find.the Root to be 1234, 
but this laſt Rule by addition of Cyphers, though not 
{o eaſie as that other, yet is the moſt exact, as by tryal 
you ſhall find. $A 

Thus much of the Extraction of Rocts. 
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Example in the Rule of Three 
Dire. 


| F 37 Ells and a half of Linnen Clo th coſt 24. L, 7s. 
8 d. what ſhall 2.83 Ells and an half coſt ? 


Firſt, ſet down your 37 Ells, then if you look in 
your Scale for your half Ell, you ſhall find it to ſtand 
apainſt 560 in the Scale of 1000, which 500 may be 
called 5 only, for the two Cyphers may be omitted. 
Then ſet down your 244. and for your 7 ſet down 
g decads, which is 6 s. and look in your Scale for the 
Decimal of 1 5. 9 d, which you ſhall find to be $75 
Laſtly, ſet down your 188 Ells, and for your half Ell _ 


fer down 5 as before, ſo: will your numbers ſtand 


thus, 


- 


Ells Li. Ells 
It 37.5 coſt 24.3875 what 185.3 
| 183.5 | FF 
1219475 

731625 

1951000 
© 243875 
PREEIM — 


 4475.10625 


37.5 (4475-10625 ( 119.3361 
©5600 © 0 Or 


375 (1196.6s.8d29.,232 

|  .,_ 83 | | 
375 
FOI 

3375 | 

_— . 

125 

1356 

- 2125 | 7” 

2312 


Your numbers thus taken out of youx Scale , and 
placed as here you ſce, if you multiply the ſecond and 
third together, you ſhall find the produtt of that mul- 
tiplication to be 4475. 1c625, which divided by the 
firſt number 37. 5, givethia the quotient 119.3361 5 
which 1s 119 pounds, 3 decades, or 6 ſhillings, and 361, 

which reduced by the Scale, giveth 8 pence , 2 far- 
things, and fomething more, 


Exatriphe 
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Xample 1 
' 'Reverſe... 


F when the price.of.a Quarter of Wheat #3 11i. 5 5; 
J 6d. the peny white loaf ſhall weigh 12. ounces 16 
peny weight, I demand what the peny white loaf ſhall 
weigh, when the price of the Quarter of Wheat is 4753; 


mple-in the Rule of Three 


F you place your numbers according to the tenor 
of the Queſtion, they will ſtand as followeth, 


| bs, = d. 0h pi, $, d. 


— But being taken out of the Scales of Money and 
Troy weight, they will ſtand thus, 


k. OKNCES F, E 
I 2 JT —— 12.8 ——375 
I 2.8 


10200 +375 )16.3200(435 = 
2550 x © 00 or 
1275 ; — 
1500' Ounces .pmw- 1 
RA PS 1320 43>—IOnh 
16,3200 |o nn mm 
1125 
DE | 
1375 
WA | 758 
B5 | Mm l 
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17 PMAmentdl 
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Here if you - 1.275 , which 1s the Decima of 


11.55.64, by 12.8. which is: the-Dectmal - of - +2 
ounces 136 peny weight you; ſhall find ,the Honey | 
of that multiplication iobe 16.3268] which bein 


vided by .375 , which is the Decimal of 7. $ 56 th 
quotient will be 43.5 , which 1 is the D 

ounces, 10 peny weight 3 grains ; and fo = ph. 
the peny white loaf to weigh, when: _ ny F 
AIR is ſold for 75 6 d. | 


I OATS _ _ 


"Fe in "© Doude Ru Ks 
of Three. oy 


IF 24 yards of ſtuff of three 
| 4 phat ſhall 328 yards of th 
2pr's broad. 


arters broad" coſt 41. 14s, 
ſame ſtff coft” being 5 quar- 


F 


If you place your numbers according to the diredti. 


ons of this Rule, they will ſtand thus, 


yards quarters bi. s. yards. 9. 
It 24of 3 coſt 4 14, what ſhall 328 coſt of 5 
But if you take your fration- numbers out of their 
; Proper Scales, they will ſta rd thus 
of yards quarters bi, gards qrners. 
24 m—}—— &. T——3 My 
= 47 


[IE] Moone _o—nn—— noone 


on 2 
ty E 1312 


15416 
3 


em eco 


770800 


121 


-—————_— TIE Jens | ans amo Rm fo #ccccoo SS Þ _«& ——_—— 


", ; , hs , 
, ; k :'0p 6 SUP ow / . * q | 
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72 ) 7708.000 ( 105055 


—— 


——Y . 
508 lr. s, d. 
CO LO7==--1——] 
504 


400 


360 
480 


ONES 


360 
49 


Firſt, multiply the two firſt numbers, as 24 and 5 
together, they make 72 for Diviſor, then multiply 4.7, 
which is the Decimal *4/. 14s. by 328, and the 
Product is 15416, which again multiplied by 5, the 
laſt number giveth 97080 3 unto this Product, (that 
there may be a competent number of figures in the quo- 
tient, ) I add two Cyphers, making it 7708000, which _. 
| divide by 72, and the quotint 1s. 107.055, Which Is 8 
107 1. 1s. 1 d. and ſo much is 328 yards of ftulf 
worth, being 5 quarters broad. 


- 


M m 2 Example 


5478  Juſtrumental Aithmetick,” 
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Example in Darter. 


"T"'Wo Merchants having two feygeral Commodities , 
are willing to Barter, or Exchange the one with the 
other. The one hath Indigo, which he will ſell at 45. the 
pound for ready many , but in Barter he will have 4 s, | 
9d. the pound, the other Merchant hath Kerſies, which 
for re ady mony he will ſell for 3 s. 6 d. the yard. Now 
the queſtion 3s ,, at what price he muſt rate his Kerſies in 
Barter . to equalize the 9 d. advanced upon the pound of 
Tpdigo? | 


The tenor of the Queſtion is this. 
Tf 4's. in Barter require 9d. what ſhall 3s. 6d. rt 
quire e | | 
Your numbers placed will ſtand thus,” 


s, d. i 
, ponent Hot Kee > ab. 


X But being taken out of your Scale, they will ſtand] 
Thus, 


Dec ade) 


"—— WI >” "ET IS Lon 


ic 


al 
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Decades d. Fs. 
NEL. > MISCATI dr + 
9g. | 


Say then by the Rule of Three Dired, If 2 Decades 


or 45, in Barter require .375, which 1s the Decimal 


of g 4. what ſhall 1 75, require ? which is the Decimal 
of 35.64. | 


Firſt, multiply .375 by 1.75, the product is.65625, 
but being it is a fraction, I cur off the two laſt figures, 
becauſe we require only three figures in the quotient , 
which divided by 2, giveth in the quotient .328, 
which is the Decimal of 7 d. 3-4. this 7 4. 3 q. added 


tothis 3 5. 64d. maketh 4ſhillings 1 peny 3 farchings, 


and ſo much ought he to rate his Kerſies at by the yard 


in Barter, to ſave himſelf harmleſs. 


Mm Example 
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Example in Fellowihip, 


LF "Hree Perſons A, B and C. bought 4000 Sheg, 
* which coſt 4831i. 6 $. 8d. of which money A 


Firſt, ſay by the Rule of Three Direct, 


1, If 4834.6 5, 8d. buy 4o0oo ſheep, how many 
NCeP ſhall 2£3 /. (which is A's ſhare) buy ? Anſwer 
1680, AS, | nega 


2, Say, If 483 li. 65. 6 d. buy 4000 ſheep, how 
many ſheep ſhall 165 5. 15 5.8 d.( which is Bs ſhare) 
= 


| 3. Say again , if 483 15. 65,'84. buy gooo ſheep, 
how many ſheep ſhall 114 i. 1x 5. ( which is C's ſhare) 


buy ? Anſwer 918. 


\ * Your numbers being taken out of your Scale , pro- 
na ooo TR 


"FRB J# A. 


If 433-3333 buy 40CO, That 103 
Eo Der Weaver A | 4000 


$1230c@ 


4b; 


483.3333 ) 8120000000 ( 1688 


Pp" CE 
DC ITY 


4333333 
32866670 
28999998 
38666720 
38666664. 
©0000560 


— Hl, 


—_— 


— 


Secondly for B. 


bs. ſheep L. 
483.3333 — 4009—— 165.7833 
4000 


I ———— A — — 


"Ty AI. —— . 


66313330co 


483.3333 )6531332000 ( 1372 
4333333 
17979990 


roar ee my ——© Oe 


' 14499999 
34800010 


—_ 


"— 


33933331 
9666790 
9666666 

I 24. 


Mm 4 


bs, ſheep *. 
43-3333 —=4000——114.55 


_ 


| 458200.00 
483.3333) 4582000500 ( 948 


pm——_—_ _ hy ——— 


A. es 4 te ti 


43499997 
' 23200030 

19333332 
38666980 

38666664 

| 316 


| The manner of Work, 


For A. multiply 203 1. ( which is Fs ſhare) by 
4200 ( which 1s the number of ſheep bought ) and the 


Product is 812000, which number ſhould be divided Þ 


by 483.3333, bur heing it is greater than 81200, I I 
theretore add four Cypiers rheretd, that 1 may have 
four figures in the quottent, and it makes $1 20000000, 
which divided by 483:3333, giveth in the quotient 
1680, and fo many ſheep belcn2ro A. , 
' 2. For B, cultiply 165.7833 ( which is the Dect- | 
mal of B's ſh:re') by 46co, (the number of ſheep 
bought ) and it producerh 6631332000, which divi- 
ded by 4833333, giveth in the quotient 1392, and io 


Ls * 7 


- Pauy ſheep belong t9 B. 


3. For | 


( 
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3. For C. multiply 114.55, (which is the Decimal 
of Cs ſhare ( by 4000, (the number ſheep bought ) 
it produceth 45820000 , which number ſhould be di- 
vided by 483.3333 » but being 1t 1snot large enough 
to give figures cnough in the quotient, I therefore add 
two Cyphers, makeing it 458200 0000, which divided 
by 483-3333, giveth in the quotient 948, and ſo many 
ſheep ought C. to have. 
| Now for proof, if you add the num- A | 1680 
ber of ſheep that 4, B and C. ſhould - B | 1372 
 feverally have, you ſhall find them in all C | 948 
ro make 420, which demonſtrates the | 
Work to be true. 


| 4008 


— 
—_— 


Examples in Loſs and Gain, 


[ one Yard of Stuff coſt 6 5s. 8d, and I ſell the ſame _ 
” for 8s. 6d. what ſhall I gain in laying out 
100 Il. por ſuch a Commodity? 

Take the. differetice between the price that your 
Commodity coſt, and the price for which you ſell it , 
chat 1s, in this Example, the difference between 6 s. | 
84. and $8 5s. 6 d. which is1 s. 104. then ſay. by the 
PR RS Eo inn ECM 


It 65. 84. gain 15, 10d. what will 100 6. gain? L 
If you place your numbers according to the Rule ! 
of Three Direct, as they are here given , they will | 
Rs TY bs 
a TOR 65.8 d.. 


$, d. 7: S, . 4, | ; '$. | 
6 $wwwnio Gn-t . I 0-——-I00 


But being taken ont of your Scale and placed, they 
will ſtand as followeth. 


[A ONE 
3333>————425- —10Q 
| | | * » +» up 


Hi 


$3333)42500[00 (127.5 


C 


Your numbers being placed, multiply 425 , which 
_1sthe Decimal of 1 5, 104. by 100 1;, and the Produtt 
1s 4250d, to which I add two Cyphers ( that I may 
have a competent number of figures in the quotient) 
and it makes 4250000, which divided by .3333, the 
decimal of 6 s. 8 4.givech in the quotient 129.5, 
- , which is127 /z.5 Livers or 10 s. ſo there is 17s, 10s. 
gained in laying out of 100 ls. 


+ L will here prove this queſtion by the converſe. 
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' Ifby one yard of Stuff which is ſold for $ 8. 6 0, there | 
was gained 27 li. 10 $. in laying out of 100 li. I demand 
what the ſaid ſtuff coft a yard at the firſt hand ? 


_ Add 1004.-and 27. 16 s, together, and they make 
127 li.-r0's. Then ſay by the Rule of Three Direct, 


If 127 hi. L105. give 100 l. what ſhall 8 s. 6 4, give? 


Take your numbers out of your Scale, and place |. 
them as here you ſee. | 


bt. _ * &- 
If 127.5 give 100, what .425 
. 137.5) 42500] 0('3333 


it mv 
—_— 


3825 
* "4240 


$325 
| 4250 


Here if you multiply 425, which is the Decimal of 
8 5. 6 d. by 100, you ſhall have 42500, to which if 
you add a Cypher, you wake it 42500.0, this number 
being divided by 127,5, which is the Decimal of. 
127 li. tos. giveth in the quotient 3333, and if you 
had added more Cyphers to theDividend, you ſhould 
have had more threes in the quotient, and no other fi 
gures, bur theſe four threes are enough, and are a De- 
cimal fraCtion repreſenting 6 s. $ 4. and ſo much did 
the yard of Stuft coſt at the firſt hand. 


; 
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Examples in Loſs and Gain up- 
on Time, wrought by the 


Double Rule of Three. 


F one Ell of Lockeram coſt me 2s. $0. ready mony, 
and I ſell the ſame again for 2.5. 109. the El, to be 
paid at "the expiration of three months'; I demand 
what I ſhall gain in 12 months, laying out 100 li. upon 

that Commodity? 


This and ſuch like queſtions, although they may be 
wrought by the Rule of Three Direct, at two Opera- 
tions, yet they are beſt performed by the Double Rule 


| of Three compounded of five numbers, wherefore the 
- queſtion may be thus ſtated, | 


If 2 s. 84.n three months, gain 2 d. What ſhall 


| TE9 {z. gain 10 11 months? BE 


If you take your numbers out of your Seale, and 


place them according as was directed in the firſt part 
of this Book, you ſhall find them to ſtand thus | 


if 


z? 


Inſtrumental Arithmetic _ 197 © 
If 1.333 1n-3 gain $3, what ſhall i go gain im 12. 
OS 100 oy 
3.999 8300 : 
I2 
16600 - 
8300 


3.999 ) 99600 ( 25 fere 


— ow — ren on 


7998 
19620 
19995 
375 


Your numbers being placed according to the tenor - 
of the queſtion, if you multiply 1.333 , which is the 
Decimal of 2 5s. 84. by 3 months, the product will be 
3.999, which muſt be your Diviſor, then multiply. 83, 
which is the Decimal of 2 4. by. 1o0l:. and it makes 
.8300, that again multiplied by 12 months, giveth for 
the product 99600 for your Dividend , wherefore if 
you divide 99600 by 3999, it wlll give you in the 
quotient 25, almoſt, which is 25 /:. for the Decimal 
fraction remaining is ſo ſmall, that it wanteth not near 
afarthing of 255i. and therefore we call it 25 /z. and 
l0 it is exactly, as you may try, if you reduce all the. 
numbers to their leaſt denominations, and work as is 
before taught in Yulgar Arithmerick. 


I will prove this queſtion by the conyerſe. 
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; TIf one Ell of Lockeram coft me 2 $. $d. read 

| for what price ſhall I ſell the ſame again to be paid Pay 
end of three months, So that I mayyain 25 li. 3 160i, 
for 12 months ? TX 


Say by the Rule of Three Dire& ; 


If 100 li. in 12 months gain 25 li. what ſhall 25.80, 
gain in 3 months ? DOT. 


If you take your numbers out of your Scale , and 
place them according to the Double Rule of Three, 
They will ſtand as followeth, | 


a ts © 
LOO——I2——25—1.333——3 
I2 - 25 
ann RAPS x 
200 6665 
I 00 2666 
(ronm——watnac | BI__— eo o—_ 
I200 - 33325 
3 | ; 
I © 1200:)99975 (.83 
9600 
| - | 
3600 
375* 


© Yonr numbers being thus placed, it you multiply 
| Too bi, by 12. months, you ſhall find the product co 
| be 3200, which is your Diviſor, Then muhiply 2 5 1. 
8 : | | | by 


oo Ioſtrumental Ariehmerick. 


by 1.333, which is the Decimal of 2 5. 8 4. and the 
product thereof will be 33325, which multiply again by 
3, & the product will be 99975 for your Dividend, this 
99975 divided by 1200 , giveth in the quotient ,83, 
which is the Decimall of 2 d. which 2 4. added to 2 s. 
- $4. the price which the Ell of Lockeram coſt, giveth 
25. 10 d. and at that price muſt you ſell the ſame at g 
months time, ſo that you may gain 25 /.. in the 100 6. 
in 12 months, | 

| might further proceed to ſhew you Examples in 
divers other Rules, As in Allzgation, Poſition , &C. 
but thoſe Rulzs being already handled in the Firſt 
Part of this Bock, it will be eafte to apply them to the 
Scales. And ( asI intimated at the beginning of this 
Third Part , ) that although 1 have only made choice 
of the eight Scales there mention'd and deſcribed, yet 
it was eaſte to contrive Scales for the Coins, Weights and 
Meaſures of other Countries , and not only ſo, but when 
the value of the AMony, Weight or Meaſure of one Conn- 
try, and the Mony, Weight or Meaſure of anotherCoun- 
try is known, It is eaſe to contrive two Scales, which 
facing one another, ſhall immediately tell you how 
many Poxnds 1a one place ſhall be equal to ſo many 
Crowns, Or other Coin in another place ; but this I do 
only intimate, that ſuch as are d.firous, may fit theme 
ſelves with Scales anſwerable to their moſt necedſary 
occaſions. And thus ſhall I conclude this Third Part, 
referring ſomethings neceſlary to ſucha Work , to the 


Appendix following, 


The End of the Third Part, 
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The Fourth Part. 


Have been always of opinion , that the pra- 


great number ot precepts : This SClence 1s of It 
{elf dark enough, without adding unto it new 
obſcurity, by the confuſion of many cifterent opera« 
tions, You have here an Abridgement which hath 
pleaſed many of good Judgments, - and I hope, ſuch 
as will with attention read it, ſhall from thence re« 
ceive both ſatisfaction and profit, 

I ſhall in the firſt place ſet forth a Table of three 


Ranks : In the firſt of which there 1s a Progreſſion nas ..' 
tural, of which terms are diſpoſed iri that order, © - 
that immediately under them you have the Coflick | 


Characters, of which they are Exponents, and in 
the Jowelt Cell, a Progreſſion Geometrical, which 
beginning with an Unite, may be doubled, trebled, 
quadrupled, &c. We have for the greater eaſe only 


doubled them. Obſerve then that R is a Collick Cha« 


racter ſignifying a Roor,and chat the Exponeit there- 
of .1s marked above in the uppermoſt Rank, and C is 


the Coflick Character of a Cube, whoſe Exponent E 


LS 


N a2 W ; 


193 
2662082026 20 * 22222204 


ctice of Algebra ſhould noc be entangled with | 


Algebra Brevis, 


is 3, and ſo of the reſt. 1 call thoſe terms , which 
Sre in the upper Cell, .Exponents» Lecauſe they ex- | 
pound the Coſlick Charactcrs, and the Numbers of 
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the Geometrical 
Progreffion which 
are below, Mark 
well this manner of 
ſpeaking , conſider 
diligently this Ta- 
ble,and for the pre. 
ſent content your 
ſelf with this. 
You may conti- 
nue this Table, if 
you pleaſe , inh- 
aitely in this man- 
ner. Take two 
numbers, which if 
you multiply, they 
will produce ſome 
Exponent , - you 
| ſhall preſently fee 
what a Character | 
is to be put under 
that Ex ponent.For 
Example , If you 
would know the 
Character of the 
Exponent 6, take 
the numbers 2 and 
[3 ( becauſe theſc 


& multiplied 


-that add their. Characters which 


roge- 
ther make 6} aiter 
are Q and C., and 


yoB {hall have QC for the Character of the Expo- 
-S4ft 6. In like manner the Character of the Expo-| 


\ 


nent 


\ Aa / 
- ” 
C _ : 
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| nent $is QQQ, becauſe under the *Exponents 2 
| and + 5 which multiplied together produce T.\ Are 


A 
. 4 
* 
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contained the Charatters Q and QQ. Allo the Cha. 


 ractersoftthe Exponent 12 will be Q QC, becauſe 12 


is a number produced by the . Multiplication of. 3 
and 6, 0or of 3 and 4. | | 

But if the Exponent be a firſt number ( that is to 
ſay, a number not produced by the Multiplication 


of any two other ) mark in what order it is after - 


the Exponent 5, and call it Surfolide Second, Third, © 
or Fourth, &c. according to its Rank. The Charafter _ 
of 5 is ſolid, of 7 ſolid ſecond, of 11 ſolid 3:5 andfo. : 
conſequently under ſuch Exponents as are firſt nume -; 
bers, under which only are found ſuch ſolids, be. 


The. Alegorithm of Coſl ick Numbers , imple, 
- compounded , or diminiſhed.  _ . © 


are ſuppoſed to have this of--. 
| Set. 3. Addition of Simple C effick Numbers. 
All Simple Coflick Numbers of the ſame Denoml-" 


pation (that is to ſay, bave the ſame Character) or. 
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- ÞJor atfterent : If they be of the ſame Denominati« 
- On, the Addition is as in Common Aricthmetick. Fx. 
 enple, 5 Q added withz3Q, makes 8Q. I 

. If they be of diftcrent Denominations, they myſt 
be added by the. interpoſition of the Figure+, as 6 
R added to 4 Q, makes 6 R+z Qin like manner 3 
added to 4R makes 3+4 R. 


Sect, 2, SubſtraCtion of Coſſick, Numbers, 


Either they are of the ſame, or different Denomi-. 
. nations ; if of the ſame, you muſt ſubſtra@ as in or- 
 dinary Arithmetick; for Example , 3Q. ſubſtracted 
 from$8Q there reſts 5Q, ' 
If of different, you mutt ſubſtraQ by the interpo- 
ſition of the fign—as 6 R ſubſtrated from4 Q, 
there reſts 4 Q—-6R, ſo 3C ſubſtratted from 66 
there remajns 66—3 C. 


Sect. 3. Multiplication of Simple Cofſick Numbers. 


You muſt here have regard both to the abſolute 
* Number, and to the Coſlick' Charafters: If there- 
- fore a Coſlick Number be to be multiplied by an ab- 
-. Tolute, you muſt multiply the abſolute Numbers, and 
-,ynro the Product give the {ime CharzCter:, as 5 R, 
- mvltiplicd by 12 produce 60R. LS 
Bur if you multiply Coffick Numbers by Coſlick , 
\ you muſt multiply the abſolute Numbers together , 
\ and to the Product give the ChsraCter of that Expo- 
- nent, which is mace by the Addition of the Exponents 
| helonging unto the aforeſaid .Coflick Characters. For 
Example, 2 R multiplied by 3 Q make 6 C, becauſe 
"the Exponent of Q is 2, added to 1, the Exponent 
\ R, mzkes 3 the Exponent of C, which in this reſpect 
- ought to be given to tie Product, In like manner hy 


- 
. 


» 4 
> 
#37 


OO "Algebra Brow, 199 + 
- multiplied by 4 C it makes 20 QQ tor the reaſon a- 
bove given, Gs Las wa 


Sect. 4. Diviſion of ſumple Coſſick, Nambers. 


Tie ſpeculation of this is mzrvellous. But the pra- 
ctice of it 1s by potting the Diviſor unter the. Num- 
ber to be divided, drawing between them. a little'ſma'l 
line in manner of common Fractio1s, For example, 13 
Q divided by 7 R, the quotient'is 73? and 6 QQ di- 
vided by 5 C, the quiotientis 5'c.. 


* 


Sect. 5» Addition of Numbers compoſed and diminiſhed. 


Some order is to be obſerved in this, in which the 
Numbers are to be diſpoſed in ſuch manner, that thoſe 
tat are of the ſame denomination muſt be put right, 
under one another. After you have done this, if they 
have the ſame ſign, they are added as in common A- - 
rithmetick, and to the prodact give the ſame ſign, As 
for example, 7 Q—4 C aJded to 3 Q—2 C, theſum 
s10 Q—6C. Ps = 

But if the Numbers be of different ſigns, the leſſer 
mult be ſubſtracted from the greater, and to the reſi- 
due you mult give'the fig of the greater number as 
| 6Q.|-7 R added with 7Q— 12R, give for the ſum” 
total 13Q —5R. | | FITC 


6 Q-poy7R 60—07 R 
7 Q-12K c- kk R 


13Q—05R 13Q4-05 K | 
| St. 6. SubſtraCtion of numbers compoſed and P. niniſhed, ; 


Thzre is nothing more intricate to beginners than - : 
Na 4 the 
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the precepts commonly given for SubſtraQion, Yoy 
have here an order plain, ſure, and very eaſie t9 
' practiſe, 

Change the ſign of the particulars of that Number 
you deſire to ſubſtraQt, and after this change add hen 
with the Number from which the SubſtraQion is to be 
made, and you ſhall have the reſidue: as if from 
[ Q—1Ry ou would ſubſtract 18 Q — 15R by the 
35 Sect, the reſidue will be 5 R—12Q_ So likewiſe if 
you would ſybſtreft — 8 R= F5 Q from 16 R — 6 2 
the reſi due will be 24R F 15Q 


| —10R 16 R4+6Q 
| | Son RF Add Rs &yoad | 
PYRO anemone anne ESE CHD — 


wh QT 5 R Reſid. 24R—+ 15 Q Reſidue, 


het. Myltiplication of Numbers np ang di- 
nin | 


Mark what I faid of Coflick fi imple. in the 3 SeQ, 
and remember that the ſame ſigns have always the 
ſign +{- in the product and different—and there is no 
dificulty in Multiplication, fo as you multiply every 
Particular of the Multiplicand by every particular of 
the Multiplicator, as in common Arithmetick , as if 
Jeu mu'tiply 3 Q-2 Rby8R,2R by8Riit makes 
19 © and becauſe the Multiplicator and Multiplicand 
have difficent ſigns, the prodvCt muſt have the ſign 
_ of— : 'ahd therefore-that ſhall be 16 Q,, farther 3Q, 
\ by$ R make 24 C,to which you muſt give the ſign--, 
ecauſe the Multiplicator atid the,Multiplicand have 
- the ſame ſign; fo that the product of this Multiplica- 
- tjon will-he 2.4 C—--16 Q; So 2 R-+4 Q multiplied 
by 3 g 5 The product i; is 6 Hh QQ—10 R-— 
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| ; 0-2 R Multiplicand  2R+4Q, multipt. | 
f $R Multiplicator 3 Q= 5 multipl. | | 


$16 | ProduEt. _ R—200, | 
«fg 6 C+ 12Q@ 


6 C412 QQ— 10R —20 Q, 
Set. 8. Diviſion of Numbers compoſed and diminiſned: 


There is no great. difficulty in this , only pata line 
between the Dividend and the Diviſor , and you have 


the Quotient, as 4 C— 3 Q-þ 2 R divided by 5 R— 
4 C make for this quotient. ve 
= o— SIT 

5 R—4C. 


Sec. 9. Algor ithm of F rations, 


| 1 fhall not give any particular precepts, becauſe if a 
man underſtand the Fractions of common Arithme- 

tick, and praCtiſe according to what. is before ſaid, 

- there will be no need of them. 


The Rule: of Algebra , with the explication 
thereof. | Sons, Koh 


[T was meerly neceſſary by the precedent rules, t0 
L trace out inſenſibly the way to Algebra, which can; 
not, be practiced without Addition, Subſtrattion, Multi 
—_—_— oe plication, 


\ 
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plication, and: Diviſion, Having therefore made plzin 
theſe difficulties, we will proceed in the propoſition of 
the Rule of Alzebra, and the explicatioa of every part. 
of it briefly and plainly. Ee 


Sect. 1. The Rule of Algebra. 


You muſt ficſt for the Number unknown put x R 
3nd after examine this root according to the tenor 
of the queſtion, until you come to an Equation, Se. 
condly, this Equation is to be reduced, if nee1 require, 
Thirdly, you muſt divide every part of the Equation 
by the Number of the greateſt Coſlick Character. Af. 
ter which, either the quotient, or ſome root of the 
quotient, will give the root unknown. This is the 
Rule of Algebra, let us now explain ir. 


Sect. 2. How the Equation muſt be found. 
The Rule faith, this is done by examining the que. 


ſtion propounded, according to the tenour of the ſame, 
That is to fay, you muſt well obſerve all the conditi- 


ons of the queſtion propunded , to the end you may 


fully accompliſh ic.For after you have gone thorow it, 
you ſhall find an Equation between two Numbers, As 


it I ſearch a Number, which a1ded with irs ſquare ſhall 


make 20, I ſuppoſe this Number unknown to b2 1 R, 
the ſquare thereof is 1 Q, (bzcauſe every Number 
multiplied by its ſelf, makes its ſquare) then 1 ' Q+ 


I Ris cqualto 20 . See thus an Equation found be-- 


tween 1 Q+ 1R and 20, 


Sect. 3. How your Equation muſt bereduced. 


Your Equation mult be found, it is reduced by ad- 
ding the ſame Number to both the terms of the E- 
ache quation, 


q 
be 
be 

( 
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quation, or by ſubſtraCting . from them the ſame num-. 
ber. $0 is it performed by multiplying, or dividing 
hoth the terms by the ſame number. For by this means 
your Equation ſhall remain the ſame after theſe things 
done. As for example, 1 R 4-1 Q, = 20, adding 
throughout 2 C, you ſhall have alſo an Equation be- 
tween 1 R+ 1 Q.,+ 2 Cand 20-+ 2 C. So ſubſtra.. 
ting 1 R from the terms, you have 1 Q = 20 —1 R, 
Likewiſe mulciplying, or dividing both your.terms by 
3, Jou ſhall have by the Multiplication 3 R + 3 Q. 
equal to 60, and by the diviſion the Equation will be. 
between on 3 R +; Q and F*. : | 
Now to make your reduction judiciouſly and pro- 
fitably, You muſt take care always that your greateſt. 
charaQter remain alone on one ſide of your Equation. 
As of all the reductions before made, there is none. 
uſeful bur the ſecond , becauſe in that only you find. 
on the one fide alone 1 Q= 20 —— 1R which is the 
only end of your reduction. 
I faid in the rule of Algebra, that your Equation 
muſt be reduced, if it be neceſſary ; becauſe it ſome- 


times happens, that there is no need of it: as when 


your Equation falls out between two fimple collate-- 
ral numbers, I call thoſe numbers collateral, whoſe 


| exponents do not ſurpaſs one- another by more than 
| an unite, | = 


Seft. 4. When you muſt extract the roots 


When your coſlick numbers are ſimple and collate- 
ral, you muſt not extract any root ; bur if you divide , 


| by the number of the greateſt coſlick charafter , the 
| quotient ſhall ſhew you the yalue ofthe root, which 


Is all you ſeek for in Algebra, For example , If you - 

ind an Equation between 2 R and 28, dividing ſimply 

28 by 2, the quotient ſhall be the valve of 1R. ; 
But 


Bat when the terms of your equation are not coj- 


character which remains after your Hypobibaſm, 

_ Now Hypobibaſm is nothing elſe but an abatement, 
or depreſſion of the character, and is done by ſubſtrae. 
tion of the lefſer exponent from the greater. As if 
you find an equation between 10 Q C and go Q( 

take notiee of. the exponent of Q.C in the Table jn- 
ſerted at the beginning, the which exponent is 6 ; af. 


lateral, you muſt extract ſome root ; either ſqur 
cube , ſquared ſquare, &c. according to the Coffic | 


terwards look to the exponent of Q Q, which is ,, | 


ſubſtract 4 out of 6 there reſts 2, of which the Co 
ſick character is Q. From hence I conclude, that 
16 © are cqual to go, after dividing go by 10, and 
finding 9 in the quotient, I conclude that the ſquare 


root of 9 muſt be extracted by reaſon of the cha. | 


racter Q. 


Sect. 5. How to extract the ſquare root of number, | 


 ” camporna and diminiſhed. 


No. man hath yet perfectly found ont the way to 
extract the root of numbers compound and diminiſh- 
ed, unleſs the exponents of three terms of the equati- 
on keep between them in ſome {ituation or other, 
an Arithmetical proportion, that is to ſay, the ſame 


diſtance. As if the equation be between 1Q and 20—| 


. IR, you may now extract the root of 20—1 R, be- 
cauſe the exponents of the three numbers which make 


' theequatien, are 2, ©, 1, which thus place, o, 1, 2, 


keep the ſame diſtance. 


* '- The preareft Coſlick character lefc after the Hypo- Þ 
bibaſm, ſhews the root to be extracted ; as in this ex- 
. ample ,, before the ſquare root is to be extracted , | 
becauſe the greateſt characrers is Q,, the method to 


be followed in the extraction, ſee here propounded in 
general cerms, | RE. T ake 
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' condly, to the ſquare of this half, add or from it ſub- 
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Take firſt the half of the number of roots. Se- 4 


duct your abſolute number according to the fign + 
or—. Thirdly, extract the ſquare r00t of this ſum, 
or of the reſidue, Fourthly, to this root add or from 
it fubſtraCt half che number of roots, and this laſt ſum 
or reſidue ſhews you the value of the root unknown. 
For example , I would find a number, the double 


. | whereof added to its ſquare, ſhould be equal to 24, 


I ſhall find an equation between 2 R:+1 Q, and 24 
by the ſecond Section, Moreover, I ſhall reduce this 
equation after this manner 1 Q <qual to 24—2R by 
the third Section. Then ut I divide 24 — 2 R by1, the 
number of the greateſt Coſlick charaCter, there ſtill re- 
mains 24—2R, becauſe an unitedoth neither multiply 
nor divide. Then in as much as the three terms of the 
equation do keep an Arithmetical proportion, I ex- 
trz& the ſquare root of 24—2 Rin this manner. I take 


firſt balf the number of rcots, which is 1. Secondly, 


the ſquare of 1 1s 1, to which I add the abſolute num- 
ber, which is 24 , becauſe of the ſign + before it, 
that makes 25, Thirdly, I extract the ſquare root of 
25, which is 5. Fourthly, from this root I extra& the 
moiety of the number of roots which is 1, becauſe of 
the ſign— the reſidue will be 4; whence 1 conclude 
that to be the value of one root, and that the number 
ſought is 4, whoſe double is 8, added to the ſquare 
(of 4,) 16, makes 24. 

Here note that numbers diminiſhed, where the ab- 
ſolute number bath the ſign—, bave two roots. The 
greater 1s extracted , as before we have taught; the | 
tſſer is found out by ſubſtracting the ſquare root of - 
the reſidue from the half ſum of the roots, As if I 
ſeek a number whoſe o@uple diminiſhed by 12, ſhall 
be equal ro its ſquare, you will find an equation be- 
tween 1 Qand 8R—12. The greateſt root 1s 6, a 

- Ucller 
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leſſer js 2, here both the roots anſwer the queſtion, 
"But this happens not often, 
But if you be to extract the biquadrate root : Firſt, 


extract the ſquare root, as is tavght,and again extract | 
'the ſquare root of this, and this ſhall be your biquz. }} 


drate root, As ifthe equation be between 1 QQ ang 
.2Q +8, you may find the ſquare root to be 4 hy 
the method taught, firſt, taking half the number of 
the ſquares, &c. and afterward you mult exſtract the 
{ſquare root of 4, which is 2, this ſhall be the value 


of the root. In like manner, if your equation be he. 


tween 1 QCand2 C + 48, birſt, I extract the ſquare 
root of 2 C -- 28, which is. 8, of which extract the 
{quare root 2, becauſe the root to be extracted is the 
" fquare cube, as the character QC, which is one of 
the terms of the equation, denoteth. 


Sect. 6. How to know if the queſtion be 3m: poſſible, 
vain, or ill propounded. 


- You may know the queſtion to be impoſſible , if 
.you come to an <quation impoſſible : As if following 
the conditions of the Probleme, you meet with an <- 
quation between 6 R and 24 R, or between 3 Q +5 
and 4 + 2Q. : 

- Secondly, the queſtion is vain, when the equation 
is b&ween two <cqual numbers of the ſame denomi- 
nation, as between6 Q and 6 Q. 


Thirdly, the queſtion is-ll propounded, when with- | 


out any difficulty many numbers will anſwer the pro- 
 bleme propounded. 
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NE CHAP. IIL 
Agorithm of Second Roots, with their Tſe. 


A Lgebraifis ſometimes uſe more than one rook 
[A to find out divers numbers propounded, and 
then to the end they may proceed with leſs confuſion, 
they uſually help themſelyes with ſecond roots which 
they expreſs thus, 1 A, 1B, &c. - 


Sect. 1. Addition of Second Roots. 


If your Second roots be of the ſame denominati- 
on add the numbers, and to the ſum give the ſame de- 
' nomination, as 5 A addedto 4 A make 9 A, if they be 

of different denomination, add them with the ſign of 
| -a$ 5 A addedto6 B make 5 A+68B. 


Sect. 2. Subſtraction of Second Roots. 


| If they be ofthe ſame Denomination, ſubſtract one 
| Number from the other , and to the reſidue give the 
| fame Denomination, as 5 A taken from 9 A, there re- 
| mains 4 A, if different, they are ſubſtracted with the 
gn1— as 6 B taken from 3A, there reſts 8 A— 6 B. 


Sect. 3. Multiplication of Second Roots. 


| If they be of the ſame Denomination , do as you 
co with the firſt Roots, as 4 A maltiplied by 7 A make 
| 2BAQ, if of different, both Denowinations are 
| TEtained In the P roduct, as 3 R multiplied by 5 A 
Make 15 R A, | 


Sect. 4: 
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Sect. 4. Diviſion of Second Roots, 


Diviſion is only performed by the interpoſition of 
2 little line, as is before taught , notwithſtanding it 
is to be-obferved,that if for Example 3 AR be to he 
divided by the diviſor 1R, the quotient ſhall be A, be. 
cauſe in ſuch caſe there needs nothing elſe but to take 
from the Dividend the CharaCter of the Diviſor, 


Se. 5. The Extration and Uſe of Second Roots, 


After you haye found and reduced your Opinion, 
acc ording'to the manner of Working inſecond Roots, 
you muſt extract the Root after the manner tangh 
in the precedent Chapter, As if r A be equal to 25, 
T fay that 5 is the value of the ſecond Root, and if t 
A@beequalto 4A+12, you mult take the moiety 
af the number of Roots, &c. As is ſaid in the 5 Sect, 
of the precedent Chapter, and you ſhall find 6 tobe 
the value of 1 A. 

Now ſince the end of the ſecond Roots is to be. re- 
duced to firſt, you muſt not forget after you have 
found the value to begin again your work , and tof- 
- put in firſt Roots that which you have found to be the 
valne of the ſecond, as I ſhall ſhew you in ſome Ex 

amples in a Chapter following. 
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CHAP. I' V. 


Th: Algorithm a»d Extraftion of the Roots 
of Surd and Irrational Numbers, 


urd Roots are thoſe that have a radical ſign befote-- 
them , and which in propriety of ſpeech ought to 

be called abſolute numbers, notwithſtanding they 
cannot be expreſſed by any common Number, nei=- 
ther whole, nor broken ; we will hereafter expreſs 


' the Radical Sign by this Character R. 


There are many Sorts of Surd Roots, ſome are ſim- 


ple, as RQ 5, that 1sto ſay, the root ſquare of 5,0- 


thers are compound, as R Q5-+RCs, thar is to 
{ay, the root {quare of 5, Plus the root cube of 6 3 
ſome are univerſal, whoſe radical character, exterids 
to all the particulars following it, and for that end 
are encloſed in a. parentheſis in this manner, R Q, 


(14-R Q4) the root univerſal of 14, joyned with'the 
root ſquare of 4, all which number 1s 4 for 14 + the 
root ſ{quareof 4 which is 2,maketh 16, whoſe root 1s 4e 


Set, 1. ReduQtion of Surd Roots Simple to the ſams 


Dqycnonmination, 


Firſt, you muſt put the radical ſigns under the 
gumbers to which they belong, Secondly, you nivſt 
multjply the numbers by the-ſigns acroſs, for to get | 
new ones. Thirdly, you muſt add the ſigns together, _ 4 
which is done by multiplying their Exponents , atid | 
give the CharaQter of the progutt comron to the two | 
pew products; as if you would feduce fo the fame | 
denomination RQ_x5 and R C 4, you muſt firſt placs || 
them as followexh, __ 125 -þ 
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© Secondly, you muſt multiply the the numbers 4 ind 
5s by their ſigns acroſs, that 1s to ſay, you mult take 
the ſquare of 4, and the cube of 5, which are 16, 
and 125. Thirdly, the exponents of the fignsR Q 
andRC, which are 2 and 3, ought to be multiplied 
together, the produCt is 6. 1 ſook then In the: Table 
' what. coflick chars&er is nader the exponent 6, and 
finding Q C, I take that for my common denomina- 
tor, and inſtead of my two firſt ſurd roots , which 
were of different denomination , that is toſayR Q 
5, and R C4. I have two new ones of the ſame de- 
nomination, that is to ſay, R Q C of 125, and RQC 
of 16. 

Sea. 2; Multiplication and Diviſion of Surd Simple 

Roots. 


if the roots be of the fame denomination, you muſt 
onlymulciply and divide by the numbers by themſelves, 
and to the product and quotient give the ſame radl- 
c2] ſignz as R Q 7 by RQ 2, give for the product R Q 
t4. In likemanner R Q 36 divided by RQ. 12 , gives 
for the quotientRQ 3. _ 

But if che Roots be of different detiomination , you 
#u$ rednace them to the fame denomination by the 
EPS TS ILY Ot mT 


PIETY 4 — — 


precedent Paragraph, and after multiply and divide 


; as ſhall be ſhewed 3 for example, RQ 3 multiplied + 4 


by 2, the produtt is R. Q 12, andR Q 12 divided by 
2, the quotient Is RQ ;. ba os 00 

Sect. 3. How to kyow whether $96 Sura. Roots be conv 
menſurable or not. 


You muſt divide the greateſt root by the leſſer, if 
the quotient be rational, the two roots are commen- 
ſurable : if otherwiſe, they are not. As becauſe R 
Q 24 divided by R Q'6, gives for the quotient R Q 4; 
which is 2 a rational number; IF conclude theſe two 
roots RQ 24andRQ 56, to be commenſurabte. In 
like manner, ſince root {quare 24 divided by R Q'+S, 
the quotient will be 3, a ſurd number and irrational, 
you may conclude thoſe two roots, R Q, 24, and R 
Q 8, to be incommenſurable. 


Seft. 4. Addition of Simple Irrational Reots, 


| If the roots be incommenſurable , you muſt add 


them only by the ſign + 2s R Q 24 added nntoR Q8 
makes RQ 24 + R Q8. Burif they be commentu- 
rable, ycu' mult 24d a unite to their quotient rational, 


and you ſhall have a ſum, which being multiplied by | 


the leſſcr of the two roots to be added, will give a pro= 


| - du which ſhall be the ſum ſought. As R Q 24 added 


with RQ 6 makes R Q 54, becauſe R Q 24 divided 
by R Q 6 gives 2 for the quotient rational, to which I 
24d a unite, and it is 3, by which (always reducing 
them to the ſame denomination) I multiply RK: Q 6, 
which is the leſſer of my two rodts,and I find for my 

| Seek. 5 SubſtraQtion of Simple - Irrational roots; , 
Kf they bs incommenſurable, yoo .cmuft fubſfreet 
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them by prefixing the ſign—as R Q 8 ſubſtraQted one © 

of R Q 24, the reſidue thall be R Q 24—RQs8. | 

But if they be commenſurable, you muſt tzke away 

a unite out of the quotient rational, and you ſhall 
have the reſidue, the which being multiplied by the 
leſſer of the roots given , ſhall give a produtt which 
ſhall be the reſidue ſought ; as if I be to ſubſtr:& 
R Q6fromR Q 24, dividing the greater by the 
leſſer , the quotient 1s 2, from which if you take x, 
there remains 1, by which (reducing them firſt to 

_ one denomination) if you multiply the leſſer root, 
that is to ſay, RQ, 6, the reſidue will be R Q 6. 


Sed. 6, Addition and Subſtraction of Surd Numbers, 
compoſed and dimimſhed. | 


E have here no new Precepts, only advertiſe you, 
that you may remember what 1 have ſaid before of 
Coſſick Numbers, touching the ſigns of -|- and-— 
in the fifth and ſixth Paragraph of the firſt Chapter , 
and what is delivered in the fourth and fifth of this 
Chapter, touching the Addition and Subſtr. &tion of 
Simple Surd Numbers ; and theſe will be no difficulty, 
as if you be to add 5-|-R q. 24 with 3-+R q 6, you 
will find 8 -|-R q. 54. In like manner, it you ſabdut | 
2—R qs, from 5-|-R q. 24,there reſts R q. 54.—42. | 


Set. 7. Multiplication of Nambers ſurd , compoſed, 
and diminiſhed, 


This Multiplication hath no great difficulty, nor | 
. Needs new precepts. Remember only thar the fame 
ſigns have In the P:odud-+and different— with this, 
that your Multiplication is not good, if the parti- 
culars tobe mulciplied be not firſt reduced to the fame 

- dcnomination, Fat example, 5 + Rq. 24 by 3— y 
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. 6, ?cis to be done after this manner: +R q.' 24 by 
— Rq. 6, maketh —R q: 144, or— 12 after + 5 by 
—R q. 6, maketh—R q. 150, Further +R q. 24 
by 3 is FR q. 216. Laſtly, + 5 by 43 is +15, then 
the whole ProduCt will be 15+ Rq. 216, —Rq 150. 
—Rq. 144 Or 3+FR 9. 316—Rq. 150, becauſe R q. 
144 is a rational number , to wit 12 , which being 
ſubduct:zd out of 15, becauſe of the ſign— leaveth 3, 
Example : 


—R q. 150—R 9. 144 
15--R q. 216. 


CO — —————_ 


15+ R q 216,—R 1 5O —K q. 144 
3+Rq. 216--Rq.150. 


25- Z 
6 5 24 3 
Rq. o Rq o©o 


Rq. i5o ARq. 216 


Sect. 8. Diviſion of Surd Nunmbers,'eompounded or dimi- 
nſhed. re 


If the Diviſor be ſimple, the Diviſion 1s made by 
the interpoſition of a line between the Diviſac 
and the compaund number to be divided ; as if | 
R q. 2-|-R q. 5 be divided by 8, the quotient will 
he Rq. 2-FR4Q. 5, 


8 —©— and ſoof others. "I 
Byr becauſe it ſom:tim?s may fa'l out (though © 
O03 __ very. 
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very ſeldgme) if the Diviſor alſo will be a Binome, 
or compound number, that is to ſay, a ſurd numbet 

compounded of two particulars with the fign 4+, or a 
Trinome that is compounded of three particulars, &c, 
| See here the manner to divide in ſuch a caſe. 

If the Diviſor be a Binome, you muſt multiply by 
his Apotome , as well the number to be divided, as 
the Diviſor (and if the Diviſor be an A otome, T0 
muſt divide by the Binome, as well the Dividend , 
the Diviſor) by means of this Multiplication you fall 
bave'a new Dividend, and a new Diviſor,Now this 
new diviſor will be alwayes rational , and therefore 
needs only to be ſet under the Dividend with a line 
between, As for example,R q. 6— 2byRq.5-|R q. 3, 
I take the Apotome of my Diviſor (that is) R q. 5— 
R, q. 3 , by which I multiply both my Dividend and 
my Diviſor, of one by the Multiplications is prcduced 
R q., 20—R q20—Rq. 18 R q, 12, for my new 
Dividend, and by the other is produced 2 for my new 
Diviſor, So that the quotient of my Diviſion will be 

R 9. 30—Rq 20—R q. by: + X Qd. 12. 


— CCS 


becauſe 2 mult be firſt ſquared, anc then 4 put under- 
nearh the Dividend. * 

If your Diviſor be a Trinome, you muſt obſerve the 
fame method , multiplying the Dividend and the Di- 
Y viſor by the Apotome cf the Diviſor, that is to ſy, 
by the ſame Diviſor onely, changing the ſign of the 
| Jaſc particular. After this Jone, you ſhall haye a new 
Dividend and a new Diviſor, which ſhall be a Binome, 
Then you muſt again ſeek a-new Dividend and Divi- 
jor, which now willbe ſimple 2nd rational, 
 '"'Lafſtofall, if you will not take this pains, the 73:vi- 
' ſion is go09, if under the Dividend you ſubicri - the 
Pariſh With 3 line between. 


Seft. 9. Multiplication of roots univerſal. 


You muſt reduce the root to be multiplied, and 
the Multiplicator to their ſquares or cubes, according 
to the radical ſign prefixed, and afterward perform 
your multiplication, as is taught in Sect. 9, of-this 
Chapter. Afterward you muſt-affix the fign radical, | 
and incloſe all in a Parentheſis, FY 4 

This 1s better underſtood by an example, as if you 
multiply R q. (7 Þ q. 3) by 2, the ſquares of the 
one and other numbers are 7 -]-R: q. 3 and 4,then the 
firſt being multiplied by the laſt, maketh 28 + R 
q. 48, and therefore if you cloſe this number within 
a Parentheſis,and put before it the ſame radical ſign, 
the produCt will be Req. (28 | Be q. 48.) h 

In like manner, if you weuld multiply this number }. 
1—iR-FR q. (P— iq. — 5;R) by it ſelf, to getthe | 
{quare of it, you mult call to mind the fourth-propo- | 
fiction of the ſecond Book of Exclide, which ſheweth 
that a line being divided into two parts. the ſquare 
to the whole is cqual to the ſquare of the parts , and 
to double their ReCt-angles, you mult therefore con- } 
ceive this number, as divided into two parts, of 
which the firſt is z—z R, and the laſt Re q, (2 —439.; 
—; R) take then the ſquares of the parts, which are 
3 -i94q — IR, the Couble of the ReCt-angle 
of the parts is Req. (*4* + 33? q. —- 78 R + 
7 C—-::4.4.) then the ſquare of the number propoſed 
Is the ſum of theſe three numbers , that is to ſay, 
YL 47 Rk 9. (99% þ- 32 q. —- *72R+7 
#1 4. q.) The ſquare of the Apotome is the ſame num- 
ber, putting only the ſign—before the univerſal root 
and the ſum of the two ſquares is 49 —19.,—14R 


Sect, 10, Diviſion of R oots univerſal. 


You muſt reduce the roots to be diyided, and th 
Q04 Diyiſo 
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Bivifor to their Kt Cues. oh And after divide | 


them as is taught | in the 8 Sect. and when this is done, 


encloſe all in a Parentheſis, with the ſame radical ſign 


which was before. As it you divice Rq( 13+R 
q. 17) by the root ſquare of 5, their ſquares are 13- 
Req. 17 and 5, then the firſt being divided by the laſt, 


the product will be 2 3-+-R q. ; A then the quotient | 


of the diviſion propoſed will be B q (24 +R qi 
$c&, 11. Addition and SubduCtion of roots eiuirlal 


Many trouble themſelves to give precepts Intiicate 
enough , the ſhort and moſt certain is ro «4d them 
with the ſign +, 5? ſabdr& them with the figpn—. 
As for example, (3-FBÞ q, 2) added Ae Rc q 

| (Rq. 5-þ-6) will be Ra (3-tR q. 2)-8q.(Rq 5-+ 5 
| and the ſame firſt root ſubduCted from the Jalt, the re. 
| fidue js Rq. (£4. 5-1-6) — Rq. (3-þ-Rq.2,) 


| Sect. 12. Extraction of the roors of Binomes avg 
| HApotomes, 


-ahd the other parc of the Bincme, 2. Add and ſub- 
[uct the ſquare root of this difference from the freat- 
eſt 'part of che Binome. 3. Conjoyn the ſquere root 


moicty cf the rclicue by the bgn [+ If it be a Bi- 
BGm?, and by the ſign -—, it jt be an Apotome ; and 


tract.the iquare rcot cf this Binome 2 -|-Rq. 5, you 
#1 firſt 1oke the fquare of phe firſt part, which is, 
t ard the fquare of the ſecond, which is 5, the diffe- 
ence of thei: twois 4, that is to Jay, 1, * Secondly , 
mw muſt extiact the ' ſquere rcot of this difference, 


Iſt part of the Binemre, by the additicn you que”; 
for your ſpm,- 3nd by ſubcuetior.; for ycur refQu 


1. Take the difference of the ye of the one. 


of Fe mettry of the fum, wh h the ſquare. root of the 


thus the oxtrettion is fintſh'd. As If you would cx- 


vhich is 1, yen (tel acd ard t:ke it away from t]: e 


Thirdly ; ' - 
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Thirdly, joyn the root Iquare of the ſum, with the root 
ſ{quzre of the reſidue by the ſign 4- and you ſhall have 
Rq.i + Rq- + for the ſquate root of your Binome 
propounded , and conſequently Rq. 5 —Rq. 5 ſhall 
he the root {quare of the Apotome : —Rq. £ 


CHAP. V. 
The Uſe of Algebra. 


T [S much to have taken the pains to learn all that 
. we have hitherto ſhewn or taught : but I dare 
boldly ſay, that thoſe that ſhall reſt here, do as yet 
know nothing to the purpoſe, although they may 
know all the precepts; It behoveth us then to make 
a ſtep further, to apply and bring thoſe precepts into 
oſe and exerciſe. ?Tis that which I defire to demon- 
Fffratein this Chapter, by ſome Queſtions,the ſolutions 
Yol.which will give great light to the attaining of per- 

fection in this Art. Wherefore | intreat thee (Reader) 
nbt to omit this Chapter , in which I pretend to yield 
thee ſome pleaſure and delight, as alſo an illuſtratiog 
of what hach been before treated of. 


==". '6 . 


| Sect. 1, Queſtions reſolved by one ſimple Equ ation. | 


Queſtion. I, 


_— one day told Epheſtion, That he was el>9 
LA. der than him by two years z, thereupon Clitus tells : 
them, That he was as old as both of them ( their ages 
added together ) and four years over and above. The © * 
Philoſopher Calliſthenes berg preſent at this diſcourſe 
( ſaith ke) I well remembcr that my father , who was g6- 
Years old, hid the age cf yu three, It is demandid 
vere, how old A'exarder nas nhen be beld this aſe 


courſe, 


5 cs! 
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eonr ſe, as alſo how old Clitus and Epheſtion were 2 

1 put for the age of Epheſton 1 Rof years, whence | 
it follows, that Alexander hal 1 R + 2; therefore 
 Clitns had 2 R + 6, and thoſe three together, accor. 

_ ding to the condition of the queſtion , ovght to be e: || * 
' qual to 96 : therefore there is an equality between 4R 
. 8 (which is the ſum of the three ages) and y6 
take away $ from both parts of the equation, ſo there: 
will remain con one fide 4 R <quzl to $88, which di- 
vide by the number ofthe greatcſt Coſlick © rafter, 
that is to fay by 4, the quotient z1ves 22 for the value 
of one root, which was ſuppoſed for the age of Ephe- 
ftion, Theretore Epheſtion was at that time aped 22 
years, Alexander 24, and Clitus 50, which altogether 
make 96 years. * 


Queſtion II. 


A Hare is 4.100 Geometrical paces diſtant from a Roe" 
that ſwiftly purſues her, and the Dog runneth t ”o timet | 
and half faſter than the Hare. It is demanded how many 
Geometrical paces the Hare will bave run when the Doo 
\ overtaketh her ? II 

put for theſe Geometrical paces 1 R ; therefore 

the Dog which runs 100 paces more than the Hare, 
will have run 100+ 1 R: and for that the Dog runs 
twice. and an half 1wiiter than the Hare, I take two 
numbers inlike proportion to one another, that is to 
fay 5 and 2,and conclude that there 1s the ſame pro- 
portion between 100-j- 1 R to 1 R, as between 5 and 
-2 ;, therefore the product of the firſt number 100 + 

- 1R multiplied by the laſt number 2 (which 1s 200 -+ 
2R) is equal to the proguCt of the two means 1 R 
andy (which will be 5 R) therefore if you take from 
| both parts 2 R, there will remain 260 by/3, which 
15 the*. number of the greateſt Character , od 
| > ng 
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find in the quotient 664, which will be the val » of 
ef the root. | ſay therefore that the Hare will have rin 


66 Geometrical paces and 3, when the Dog ſhall have 
overtaken her, and the Dog will have run 166 3. pa- 
"ces, which make twice an@an half more than 66 2. 


Queſtion III. 
The Archite& Vitruvius i his Ninth Book Chap. 3, 


tells us, That Archimedes found the quantity of ſilver 


that a Goldſmith had mixed in a Golden Crown which 
he had made for the King Hiero ( who was obliged 
by Vow to preſent it to the Gods ) weighing 100 pounds. 
It us demanded by what means Archimedes could arrive 
to the knowledze of that ſecret ? | 

The common Opinion is, that he took two maſſes, 
the one of gold, the other of ſilver, which weighed 
35 much asthe Crown; afterward he filled a Veſſel 


{ up to the brim with water, which Veſlel was placed 
4 im fome great Baſon, that the water that ſhould be 
JF forced out of the firſt -Veſle], might be preſerved and 
\ not loſt, Thirdly, be gently put in the two.maſles 


and the Crown,one after the other, Into the prepared 
Veſſel, taking exact notice of the quantity of water 


that iſſued our of the Veſlel at each time, and con- 


cluding from thence, that the Goldſmith had mingled 


6 pounds and 5 parts of filver, We will ſuppoſe then, 


that the maſle of gold weighing 100 pounds, did caſt 
out of the Veſſel 60 pounds of water, and that the } 
maſle of ſilver alſo weighing 100 pounds, caſt forth 
of the Veſſel go pounds of water, and that the Crown 
caſt forth 65 pounds. I put afterward for-thefilyer 
mixed in. the Crown 1 R, and conſtitute twice the - 
Rule of Three after this manner. 5 2 

If too pounds of gold give me 60 pounds of wa- 
ter, how much will 1001 R ? and 1 find $000--60R 

for my fourth number. _ TANERIEEFSS: or Bi 
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©, 


Secondly, if 100 pounds of filver give me 90 pounds 
of water, how much ſhall 1 R ? and | find??*® Now 
theſe pounds of water £2*.;;* and 333 added together 
do mike £223F2** pounds of water caſt out, which 
ought to be equal to 65 po2unJs of water, caſt forth 
by the Crowa , and therefore if we reduce them , 
we (hill fiad 6000+ 39 R equal to 6500 ( this re. 


duction 1s made by multiplying the denominator 109 


by 65, for ſceing that this fraction £22372*" is equal 


1-9 


to 65, it ſhall be alſo equal to £*, and 


Mark well theretore there will be the ſame pro- 


this kindof portion of the numerator 6000 -- 
reduftion once 30 Rto the denominator 100.as of the 
for all, ſecond numerator 65 to 1. Therefore 
£ the product under the extreams 6c00 
30 R (is equal to the produtt of the means 6500) 
take away therefore from both parts '6000, and there 
will remain an equation between 500 and 3o roots, 


and therefore divide 500 by 3o, the number of the 


greateſt character, you ſhall nave the value of the 


root 16 2 for the pounds of ſilver mingled by the 
Goldſmith in the Crown, 


Sect. Il. Queſtions reſolved by an Equation componnatd, 
Queſtion. I. 
'*O0 divide 8 into two ſuch numbers as their ſquares be- 


ing added together, may make 34. ? 
I put for the firſt 1 R, therefore the ſecond ſhall 


be 8—1 R, their ſquares are 1 Q, and 64+þ 1 Q— 


16R; which added together,do pive for their ſum 64 
-2Q— 16 R, the queſtion imports that the ſum 
of the ſquares is 34, Therefore there is an Equation 
between 644-2 Q——16 R, and 3,, which heing re- 


duced by additioa and ſubſtrattion, rhere will remain 


allo 
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| alſo an Equation between 2.Q and 16 R — 30, and 
the whole divided by 2, which is the number of the 
ereateſt Coſſick CharaCter, there will yet remain an 
Equation between 1 Q and 8 R—15 , from whichT 
extriCt the root, as hath been ſhewan in the fifth Se. 
tion of the ſecond Chapter. The half of the root 
is 4 his ſquare is 16, from which take the abſolute 
number 15, reſt 1, whole ſquare root 1 added to the 
half of the number of roots, gives for its ſum 5, 


which is the value of the root ; therefore the two 
numbers ſought ſhall be 5 and 3, 


Queſtion II. 


To find two numbers whoſe produtk may be 12, and 
the difference of their ſquares 32! 

[ put for the one of them 1 R; therefore ſeeing 
that the product is 12, the other number ſhall be 
72 (for if the produCt of two nyabers be divided by 
one of thoſe two numbers, the quotient ſhall be the 
other number) their {quares are 1 Q and "44, whoſe 
difference is **4—1 Q. «qual to $2, as appears by 
the queſtion ; therefore there will be an equality be- 
tween '{5 and 324-1Q, and therefore if we make the 
reduCtion;as in the third Queſtion of the firſt SeCtion, 
we ſhall alſo find an Equation between 144 and 32 Q 
' + 1 QQ, alſo between 144—3 Q and 1 QQ, it 

behoveth then to extract the ſquare mot of the num- 
ber 144—32 Q. The halfot 32 is 16, whoſe ſquare 
is 256, to which add 144, makes 400, whoſe 

ſquare root is 20, from which take the half of 32, 

0 wit 16, there remains 4, See here the ſquare root, | 
but ſeeing thatthe ſquared ſquare root ought to be ©. 
taken, I rake again the root of 4, and1 find 2 for the 
value of the root. . Therefore ſeeing that the ſecond 
number hath been put £*; the ſame ſecond number ſhail 
be 32>, that is to ſay 6. HEMEL _ Queſt, 
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Queſtion ITT. -- 


Two Merchants joyn in Company, and torzether bring 
the ſum of 165 Crowns ;, but the firſk mans money 
hath been expoſed twelve months intire , and the ſecond 
anans money only eight months : it happens that they gain 
but 2:8 Crowns, which added to 165 make 193, which they 
diſtribute to one another in ſuch ſort, as the firſt takes 67 
Crowns, as well for hu principal money as for bu profit, 
andthe ſecond takes 126 Crowns, the queſtion is that each 
of thoſe Merchants brouvht into the Stock? , 

I put for the money of the firſt man 1 R, therefore 

_ kkeing that the ſum of both was 165 Crowns, the ſe- || 
cond money is 165 —1 R. Now if you take away 1 R; 
which is the ſum the firſt man brought in, from the 
fum he received , which was comppunggd of the 
principal and profit ; you will find that thMrſt mans 
profit will be 6 ; S: R, and by the ſame Argu- 
ment you ſhall. find , that the ſecond mans pro- ' 
fit will be 1 R—39, Now you muſt find what one 
root - gaineth in eight months, which will be dong. 

by the Rule of Three, thus, If in 12 month&«*Þ 
there be gained 67—1 R, how much will there be & 
gee in eight months, and the fourth number 3 

_ ſhall be '4* —- 7 for the firſt mans profit in Þ}; 

eight months; afcer that I ſeek what the ſecond } 
man hath gained by another operation of the 

Rule of Three, ſaying, if 1 R gain '35 ——** what 

will 165 — 1R gain? and I find for my fourth 

| 142T7 0-7 EE, 

number —— — " which is equal £0 

1R | 

the ſecond mans profit; which we . have already 

\« foundto bet R — 39, and therefore by ReduQAion | 

- Ehere will bs an equatioa between 1 @,— 39Rand | 
Hi hs 4579 
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(| 1370 +; Q—*7*R, all which 39 R being added 
and; Q taken away, there will be an equation be- 


tween 7370 and + Q + *?7 R, aad conſequently be- 
tween 7370 —*L R and 45 Q, and therefore multi- 
plying all by 7, which is the number ct the greateſt 
character, there will be yet an equation between 
1Q and 22110—347R, out of which the ſquare 
root muſt be extrafted, The half of the number of 
roots is 747 , whoſe ſquare is *22422, which added 
to 22110, make **4**? whoſe ſquare root is 7” , 
from which if you take half the number of roots , 
there will remain *3? ,, that is to ſay, 55 for the valye 
of one root , and was the mony the firſt man put 


' in bank; and for that we haye found in the perſuit 


of theſe operations , that the firſt mans profit was 
67—1 R, that ſame profit will be 67 — 55; that is 
to ſay 12 , by the ſame reaſon the ſecond mans ſtock 
ſhall be 110, and his profit 16. 


Sect. I I. Que ions reſolved by Surd Numbers! 


, | Queſtion 1. 


| 

F 

y 

4 X x, as F 
| bo %. 

% 

q . 


| b To divide any giyen- number (as for example 4) at- 
"JF cording to mean and extream reaſon , that 1s to ſay, ts 


$5 


| 


"i:wide 4.in two numbers , in ſuch manner as that the 


whole 4. may bear the ſame proportion to its greater pam, 
as the pgreateft part bears to the leaſt ? 
| put for the greateſt part 1 R, therefore the leaſt 
ſhail b2 4 —R. Therefore there is the {ame proporti- 
on of 4to1 R,asof i Rro 4—1 R, and therefore 


the ſquare of the middle part 1 Q is equal to the .. | 


product of the extreams 16 —4 R, from which Þ ex- 
traft the root according to the rule before preſcribed. 


| The half of the number of roots is 3, whoſe ſquare 


4, add to 16, makes 20 ; out of which the ſquare 
= et cho . xoot 
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root oughtfo be extracted according to the precept, | 
bur. ſeeing it is no ſquare number, I muſt content my 
felf by putcing the radical ſign before ir thus, R Q2o, 
from which I cake the half of the number of roots , 


- and Thave for reſidue R Q 20— 2, which is the value 
of the roor; by which I ſhall find with facility, thar the | 


other part will bes -R Q 20. For the proof of 
this operation , it behoveth that theſe two parts ad. 
ded sogzther make 4, and that the leſſer 6—R Q 20, 
being multiplied by 4, make the product <qual to the 
ſquare of the greater part R Q20—2. 


.» 


Queſtion I T. 


To divide 8 into two parts » between which 2 may bye 


mean pro ortional. 


- I put for the firſt part 1 R,thercfore he lefſi r ſhall 
be 8—1 R, and ſeeing that 1 R and 2, and 8—1R, 
ought to be preportioral, it behoveth that the ſquare 
of 2, which is 4, be «qual to the produtt of the ex- 
treams , which is 8 R-— 1 Q, and th:refore after 
the rediiCtion , it will be found. that 1 Q 1s equal to 
8R— 4, whoſe ſquare root isR Q 12-4. For the 
one part of 8, and for the other part 4—R Q 12, both 
the one and the ather root do r:ſolve the queſtion, as 
you will find, if you will take the pains to examine It, 

From this practice may be framed an univerſal Ca- 
non, Which may ſerve for the reſolutioa of an 1afinite 
number of Alpebraical Probl:ms, which may be con- 
ceived after this manner. The ſum given, which 
contaiacth the two extreams, ought to be diſtributed 
into two equal parts, that the ſquare of the half 


, may be taken , from which the ſquare of the mean 


proportional given, muſt be taken, and the ſquare 
root of the relidue added, and tzken from the half 


_ of the given ſum, will ſhew the two parts ſought. 


AS | 
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As fot example, I rake the half of 8, wlfich is 4whoſe 
ſquare is 16, from which 1 take 4, the ſquare of 2; 
. which is the given mean, and there remains 12, whoſe _ 

ſquare root added to tte ſame half, makes, 4-j-RQ 135 
\- and taken from the ſame half, makes 4—R Q. 12: 


Queſtion 111, 
To divide any given number (as for example 4) mto 
three numbers continually proportional, in ſuch ſort as that {| 
the ſquares of the extreams joyned together , may be triple | 
the ſquares of the mean, Ts RE 
.. F put 1 R for the number of the middle part, then 
ſeeing all three ought to make the ſame ſum of 4, we 
| ſhall bave for the ſum of the extrems 4—1 R. Now 
ſeeing thar of three numbers continually proportt= 
onal, the ſquare of the ſum of the extreams is equal. 
to the ſquares of the extreams, and to the double of 
the ſquare of the middle part; 1 take the ſquare of . 
this ſum 4 — 1 R, which is 16-|-1 Q-8R; from. 
which | take 2 Q, which is the double of the ſquare of 
tie middle part, and there will remain 16—1 Q—8R: 
for the ſum of the ſquares of the extreams: Therefcre 
ſeeing that the condition of the queſtion requireth a 
triple proportion, there will be an equation between 
16 — 1Q—8$Rand3Q, add therefore 1 Q on both 
ſlides of the equation, and you ſhall have 4 Q equal 
t06—8R, and dividing the whole by 4, which is 
the number of the greateſt character, the equation 
will be 1 Q equal to 4-—2 R, whoſe ſquare root is 
R Q; 5—1 for the middle numþer fought, and the - 
ſum of the extreams ſhall be 5—R Q 5, whieb being: 
divided into two parts, by the Canon of the prece- 
dent queſtion; in ſuch ſort as R Q.5 --- t, be the mid- 
dle proportional, you will find that the extreams are 
2 and 3-*R Qs; therefore the three numbersare 
P Þ "= 
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* 2andRQ51—,and;3—R Qs, which altogether 
* make 4., and are in continual proportion, and the 
ſquares of the extreams are triple the ſquare of the 


F Mean, 

 S.&. IV. Geometrical queſtions reſolved by Algebra. 
” Queſtion I. 

1 Here is a piece of ground of a greater length than 


breadth, whoſe angles are 1i;ht anples , and ing 


\ 


Before you at- triple proporticn, and their ſquares 
zenpt the rejo= taken together, are quintuple their ſum. 
lIntion of ſnch The ſides, the atameter , and the capa- 
queſtions , you city or ſuperfices of that piece of ground 
| muſt draw their is acmaracd. 

 foures, 

| _ Iputfor the loft fiderR, therefore ſeeing they 
are in a triple proportion, tic other fide ſhall be 3 R, 
their ſquer:s ſail be 1 Q.and 9 Q , which adced to- 
gether make 10 Q ,wiich ought to be quintuple, the 
{um ofthe rumbers, Now tie ſum of the numbers 
iS 4 R, and its quininple 2 R,. , and by conſequence, 
ſee here an equation betw-en 10 Q, and 20 R, 
which arc two collateral Characters, and there- 
fore dividing 20 by 10, which is the number 
of the greateſt chara&er, you ſhall find 2 for the leaſt 
fide, therefore the greateſt {1de ſhall be 6. Therefore 
the ſupherficies ſhall be 12, and the diameter R Q 40. 


Queſtion. IT. 


+ * Thereis an equilateral triangle, whoſe ſuperficies is 
 RQ.,243. The ſide and perpendicular is demanded. 

Suppoſing that the perpendiculer of an equilateral 
triangle dorh always divide the fide into two equal 
Darts, I put for the half ofthe ſide- divided, 1R, 
thereſpxe the fide ſhall be 2 R, Now fecing that 1n 
We | : eyery 


ww 


| Agebro Brevis: Pn IY if 


every equilateral triangle ; the ſquate of the ſide if 
equal to the ſquare of the perpeudicular joyned to 
the ſquare of the half of the f1de, which. is 1 Q of the 
ſquare of the whole ſide, which is 4; 1 ſhall have 3 Q- 
for the {quare of the perpeadicutar ; and ſo R- Q 5 & 
thatl be perpendicular, which 1s multiplied by the hal 
of the fide, which is 1 R (reducing it firſt to its ſquare 
beczuſe of the radical ſign, which isin the number mul- 
tiplied) you ſhall haveRQ 3 QQ, for the furperficies 
of the triangle : therefore there will be an equation 
between R Q 245 and RQ3QQ, and therefore 
there will be alſo an equation between their ſquares 7 
which are 243 and 3 QQ, and the whole being. di- 
vided by 3, the number of the greateſt charzCter /' 
there wlll be yet an equation between 81 and 1 224 
| extra therefore the ſquzred ſquzre root of 81, and 
bare 3 for the half of the ſide, & for the ſide, R Q 27 
for the perpendicular , and R Q 243 for the ſuperh- 
cies of the triangle. 


Oneſtion IF. 


There is a Semicircle , whoſe Diameter I) devided at- | 
tording to mean and extream reaſon; on which there is; | 
raiſed a perpendicular produced to the Cir cumfernce , and | 
the leſſer line which 1s drawn from the extr ety of the ai | 
ameter , to this point of the circumferc nce, is R  20— 25 | 
the quantity of the Diameter, and of its parts, and of this | 
perpendicular, is demanded, i 

To reſolve thisqueſtion, it is preſuppoſed that the | 
Sreater part of the diameter ſhall be equal to'the giver | 
ine, 2s may with facility be Geometrically demon-/.| 
ſtrated, Thar being done, F put for the leller part of: | 
the diameter 1 R; therefore {ecingthat the orher part] 
IS 3248 R Q. 20—2 » che whole diarierer ſhall be: 


Pp2z 
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| for the produt RQ 28 — 2 R» 1 Q, cquzl to the 
| ſquare ofthe given quantity, which is 24—-RQ 320, 
and by due tranſpojition you ſhall find 1 Q equal to 
 24—-RQ 32o-þ+2R—RQ20, from which the 
* ſquare rooc ought to be extracted , taking exaC@t no- 
| tice that the pzrticles which thave the Coſlick Cha- 
| Tacters may hold place, with the number of roots, 
\ I conſider therefore in this term of the equation , 
the number of roots which 1s 2—R Q 20, wherecf 
1 take the half, which is i—R Q. 5, to whoſe ſquare 
- 6R Q 20, the abſolute number 24—R Q 320, ought 
tobe added, and the ſum will be 30—R Q 500, 
|. whoſe {quare root ought to be extreCted as from A- 
| potomes , as hath been ſhewn 1n the laſt SeCtion of 
- the forth Chapter, that root is F—RQ5, which 
- added to the half of che number of the roots t—RQ F 
\ gives for the ſums — R Q 20, which is-the value of 
- 1 root, that is to ſay, of the l«ſ[er part of the diame- 
| ter ; and therefore if you add it to the greater part , 
| you ſhall have 4 forthe quantity of the whole diame- 
- ter, from whence the perpendiculzr is eaſily known, 
| provided the rulcs of Geometry be in any rcaſonable 
- manner underſtood. | 


Sect, 5. Queſtions reſolved by the Second Roots, 
Queſtion I. 


Hree men have amongſt them a ſum of mony : The 
2 forſt faith 10 the ſecond , If you deliver me the balf 
| of your monty, I ſhall have 100 Crowns : The ſecond ſaith 
8otbe third, If you deliver me 5 of your mony ,. 1 ſhall 
have 100 Crowns, The.third ſaith to the firſt, If you de- 
liver me 4 of your money , 1 ſhall have 100 Crowns. F 


demand how much money.cach one hath. $2 F 
pus for the firſt mans money 1 R: of Crowrs, and. 
NEE, © fox 


. 
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for the fecond I. money 1 A, and for the third | 
mans money 1 B: therefore the firſt which hath r R_ 
with © of the Hoc mans mony ſhall have 1 Roz 
A equal to 100, and by conſequence ; 7 A ſhall be e- 
qual to 100 — I R, and multiplying the waole by 2. 

I A ſhall be equal © 200—2 R. | begin again there- 
fore the operation, and inſtead of 1 A, I putfor my | 
{ſecond number 200 — 2 R, Now the queſtion re- | 
quires that the ſecond man (with © of the third mans) | 
ſhall have 100 : thertiore there will be an equation 
between 200— 2 R-þ! B, and btween 100, add to | 
both parts of the cquation 2 R, and take away 200 , 
there will yet remain an equation between+;B and | 
2 R— 100, and multiplying the whole by 3, you | 
will have 1B equal to 6 R—300: That being found, | 
I begin again the work, and inſtead of 1 Bl put for 
the tnicd number 6R——300, which added ro 4 of | 
the firſt mans, make *i R — zoo ,, which ought | 
to be equal to 109, therefor: if you add on both | 
parts 300, there will be an equation between ©; R | 
and 400, therefore if you divide 400 by 25, you ſhall | 
find 64 for one root, therefore the ſecond, which had | 
200—2 R, ſhall have 200 —128, that is to ſay 72, | 
and the third ſhall have 34. Thoſe three numbers do 
perfectly fatisfie all the conditions of the queſtion. | 


Queſtion II. 


Two men divide between themſelves three hundred | 
Crowns, in ſuch ſort, as that the ſecond mans money di- | 
vided by that of the firſt mans, makes 3. It is demanded 
bow much each of them hath. | 

I put for the firſt mans mony 1 R, and that of the . 
ſecond1 A, there is therefore an equation between. 
1R-þ1 A, and 300, and therefore 1. A is to equal to 
300= 1 R, "therefore SY Is equal to4, and by 


ED3 con» | 
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WElawcacet In croſs multiplying theſe two Fraftions) 
{ I ſhall have 600—2 R: equal to5R, and dividing 
| 690 {hall be alſo equal to 5 R, and dividing 600 by 5, 
* 1 ſhall find 120 for tie firſt mans mony, {o ſhall the 

9ther have 180, | 


Queſtion oon 


To find two numbers whoſe product may be 10, and 
the ſum of their ſquares 29. 
[ put for the firſt x R, and for the other 2 A, the 
| produtt is 1 RA, equal to 10. therefore in dividing 
phe wi: oe by I R, there will bz an equation between 
| 1 A and Z;, and therefore] begin again the oprati- 
* on, and pur for the firſt 1 R, znd tor the ſecond 77 , 
phcir ſpares.are 1 Q 15? equal to 29, and after the 
Tcductions and extractions of the roots, I find 5 and 


2 for my {ſought numbers. 
Sect, V I. Queſtions reſolved indefinitely. 


ZF* Hat queſton is ſaid to be reſolved indefinitely, in 
L * which the numbers are demonſtrated in ſuch AIl- 
gebraical terms , as Co pens all the conditions of 


The q queſtion pr 0po4 


Xx 


Suites I. 


' T9 divide 12. zto four rumoers Arithmetically and 
gontinual, 

[ preſuppoſe that when there is four numbers in A- 
"ich etical proportion , the ſum of the extreams is 
.alyayes equal to the ſum of the means : whence it fol- 

 ;Jows, that in our queſtion the ſum of the exſtreams 
þ. ſhall be 9, and the ſum of the means alſo 6, I put 
F For the ſecond L Ws therefore the third ſhall be 6= : R, 
# TOEIT 
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their difference is 2 R—6, preſunpoſing 1 R to be 
the greater number of the two; if therefore I add :: 
this difference to 1 R, I ſhall have 3R —6,andif] 
take it from 6 -—1 R, 1ſhall have 12—3R, and 
therefore the four numbers in continued Arithme- 
tical proportion , ſhall be 3 R—6}]1R| 6—1R12-- * 
. 3R] and the queſtjon is indefinitely reſolved, in _ 
purſuit of which you may take ſuch a number as you 
pleaſe for the value of 1 R, provided nevertheleſs, 
that you do admit of fained numbers leſs than no- 
thing : However, if you will bave no other numbers 
than what are real, you ought to take the value of 
1 R, beneath 4 and above 2, which will be eaſily un- | 
_ derſtood by a little experience. | FT 
Take for example £, for the value of'1 R, therefore 
the firſt number , which 1s 3 R-— 6, ſhall be '£—6, 
that is to fay 3, the ſecond ſhall bes, the third Z, and | 
the fourth 2, which added together make 12, and | 
are in continued Arithmetical proportion, And fo you | 
may take an infinite number of others. 


Queſtion 11. 


A Vintner hath thres ſorts of Wine , the firſt is worth | 
4, the ſecond 6, and the third 10 pence the pint ; of theſe | 
three ſorts of Wine he deſires to fill a Veſſel which contains 
80 pints, which may be worth 8 pence the pint ,, I demand | 
. how many pints he ought to take of each ſort. | 

You ought here to conſider , that the number $80-] 
muſt be divided into three ſ{uch numbers, as the firſt | 
multiplied by 4, the ſecond by 6, and the third by 1o, | 
the ſums of the three products added together., may 
make 640( becauſe that all the Wire which ſhall be in 
the Veſſ?] to be filled will coſt 640 pence, ſeeing that if 
one pint be worth 8 pence, 8o pints will be worth, 
640 pence) I put therefore for the third number x R, 

PP4.. which 


which multiplied by 10, mzkes 10 R, which being 
* takenfrom 640, doth leave for the reſidue 640—10R 
| Which is a number containing the firſt 4 times , an 

* .the ſecond 6 times. Oa the contrary, ſeeing that the 
+ - "third hath been put 1 R, therefore 860 — 1 R, ſhall 
| - make the fum of the firſt and the ſecond, which mul- 
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tiplied by 4, will give 320— 4 R, which being ſub- 


ſtrated from 640 — 19 R, will leave 320 — 6R 


double to the ſecond number, and therefore the ſe. 


cond ſhall be 160 — 3 R. In like manner the ſame 
ſum 389 — 1 R multiplied by 6, will produce 480— 
6R; therefore if you take way 640 — 16 Be, there 
will remain 4 R—160, double to the firſt, and there- 
fore the firſt ſhall be 2 R — 80. See here the Queſtion 
* reſolved indefinitely, the firſt number is 2 R:— 80, 
the fecond 160 — 3R and the third 1 R. The terms 
between which'you ought to take the value of 1 R 
are 53 3,and 4o, if therefore you take 46 for the 
- xa]Jue of 1 R, you ſhall have 46 pints of Wine of 10 4. 
- thepint, 22 of 6,and 12 of that of 4 pence the pint. 


Here 1 intreat you to conſider, That 1t 1s 1impoſ- 
ſible perfectly to underſtand the Rule of 


, A ſpecial Allegation, without the knowledge of 41- 
 Njte. gebra : Forif you propoſe this queſtion 
++ © to one $kilful only in Arithmetick; he will 
- piye you for the 3 ſought numbers, 40, 20, aad 20, 
- And if you tell] him, that of the ſort of Wine of 4 
| pence the pint, you have but 16 pints, he will remain 
-aſtoniſhed, whereas by your queſtion reſolved inde- 
finitely by Algebra, you will be able to give fatisfc- 
- tion to this condition infinite kinds and manners, 


Queſtion, I. 


Two numbers are ſou:rht, which have 56 for the diffe- 


rence of their Cuyes, and which added together maks 6. 
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© T put for the difference of thoſe numbers 1 R, and 
if from the difference of thoſe two Cubes you take 
the Cube of the difference of the ſides , dividing this: 
reſidue by the triple of the difference of the ſides, you 
have for the quotient the product of the ſides, it fol- 
- | dows, that if from 56 you take 1 C, and that the re- 
fidual 56— 1C be divided by the difference of the 
ſides, which is Re, the quotient £4* ſhall be triple the 
| the produdt of the ſides; and therefore if you divide 
this quotient by 3, you will have for the product of 
the ſides £5-45, which is equavaleat to {x— 7 !there- 
fore if you divide 6 (which is the ſum of your two 
ſought numbers) into two parts, whoſe product may 
be 33g — £*,you will have the queſtion reſolved inde- 
finitely. Now to attain this, I have given you a Ca- 
non in the ſecond Queſtion of the third SeCtion, the 
half of the ſum is 3, whoſe ſquare is 9, from which 
if you take the product found , there will remain 
9-+ :3--5* whoſe ſquare root added, and taken from 
- the half of the ſum , gives for the reſolution 3 + R 
(9-H8---35) which ſhall be. the greateſt ſought num- 
ber, and 3 — R Q.(9 +#+?---£4 which ſhall be the 
leaſt, Now theſe two numbers reſolves the Queſtion 
indefinitely in ſuch ſort, that if you take two for the 
yalue of the root, you will find that your two ſought 
numbers ſhall þe 4 and 2, and every other number 
(taken for the value of 1 R) above 2, will. reſolye 
the Queſtion, | 


Appendix, 


DIG 
Queſtions in Algebra, moſt of 


which require the Rule of Three in their 
Operation. 


Queſtion 1. 


Merchant receives in exchange for 5638 Crowns, 
Y four kinds of Mony, of the firſt 7 make one 


Crown, of the ſecond 18 , of the third 21 , and of th. 


: forth 23 mahe one Crown, MAdoreover , he recived of 


each ſort of Mony alike number. I demand bow much | 


be received of each kind of Money ? 
Put i R for the quantity of each kind of Money, 
and then conſtitute the Rule of Three after this man. 


k "Ro 
7/Pieces OI\ Crown( a" ;R 
; | { I 
-'\ worth is { IR wer( *R 
283-- of R 


 Forif 7 pieces of mony make 1 Crown, 1 Rf 
- mony will make : Rof Crowns, and ſo of the rell, 
' Now their Fractions deſcribed in the fourth place, do 


mzke together ,3- R of Crowns, equal to the nuM- 


ber of 568 Crowns; Divide therefore 568 by .7; and 
you have for the value of 1 R 2105, and ſo many 
pieces of each kind of money be received : which 


 . thus I prove : 


- pm, Wakn, wy MI 


2 Ne views are{_1 Crown( what Try , 12 
Ie" 21wort  Janſwar 9 


For 2016 pleces of the firſt kind of mony do make 


r | 288 Crowns, and as many of the ſecond kind make 


Wag 4... TW "on 


112, as many of the third kind make 96, and of the 
fourth kind 72 , which added together, do make 568 
Crowns. © 


- Queſtion TT, 


 Acertain man hath two meaſures of Wine, the one worth 


12 Crowns , the other 15, Now he deſires of both theſe 


| Wines to fill another equal meaſure , whoſe worth may be 


13 Crowns. I demand what part of each of thoſe Wines he 
muſt take to fill the other to be worth that price ? 
Put 1 R for the part of the meaſure of the worſt 
Wine, and for the part of the meaſure of the beſt Wine 
I— 71 R, then work by the Rule of Three thus : 
Meaſ. Cro. Crowns 
Worſt Wine = 12 ' 1K? make 12 R 


Beſt Wine I I5 I—IR? Wake 15 — 15R 
' For if one meaſure of the worſt Wine be worth 
12 Crowns, 1 R of one meaſure of the ſame Wine 
will be worth 12 R of Crowns, and if one meaſure 
of the beſt Wine be worth 15 Crowns 1—1 R ofa 
meaſure of the ſame Wine will be worth 15—15 R. 
Therefore 1 R meaſure of the worſt Wine, and 1—1R 
meaſure of the Beſt will be worth 15 —3 R Crowns, 
which ought to be equal to 13 Crowhs. Add therefore 
3R to each part of the equation , and the equation 
will be between 2 R |-13and 15 3 take away there- 
fore 13 from both ſides, and the equation will be be-. 
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tween 3 Rand 2, Divide therefore 2 by 3, and yu! * 
ſhall have 5 for the value of 1R, and fo much ought 
to be taken of the meaſure of the worſt Wine, ang" 
z part of the meaſure of the beſt Wine , which thug|*"* 
{ prove by the Rule of Three ; Mes 


ot, Meal. © Cro. Crowns Wi 
- Worſt Wine r 12 5? worth" 8 
a EEE oj 5: 
DF” 8 Fo 


For 2, of a meaſure of the worſt Wine is worth g | 0 
Crowns ,and Zof the meaſure of the beſt Wine is worth | 
5 Crowns, which added together make three. 


Queſtion L1T; | 4 


T bave a meaſure of Wine worth ten Crowns ; How much 
Water muſt I mix with one meaſure, that a mixed ( like ) 
meagre may be worth ſeven Crowns ? Ae 

ut for the meaſure of Water 1 R, then frame the 


queſtion by the Rule of Three, thns : | R 
Meaſ, Meal. Meal. 
| Wine, Water, Crowns mixt Crowns 
| IO 
i--1R 19 1? worth - 
1-1R 


For if a meaſure of wine, together with 1R of 
a meaſure of Water, be worth 10 Crowns, one mea- 
{ure of Wine and Water mingled together will be 
0 


worth — and ſo the equation will be between 
I+1IR 8 | 
10 
— ond 7 , Which by croſs multiplication 1s 
I-11 | 


Teduced to xo and 7 R, take. away 7 from each 
_ part ofthe equation, and it will be 'berween 3 and I 
4.4 4 7 R ; 


"— = 7 
\R; divide 3 by 7 , and you have for 1 R, 3, and ſo 
$7.\; * ; - 
much Water ought to be mingled with a meaſure of 
Iwine , that a meaſure of the mixture may be worth 
yen Crowns, and is thus proved : 


Appendix , 


Meaſure of | 
Wine and Water Crowns Meaſure Crowns 
EY to ' 1? worth +7 


For if 1 of Wine and zof Water be worth 10 Crowns, 
| of that mixture is worth 7 Crowns. 


| : 
Queſtion I V. 


| There are jn a certain Veſſel 20 meaſures of W, ine, of 
which .each of them are worth 12 Crowns the meaſure : 
Now this Veſſel is filled up with Water , and then one mea- | 
ure of this mixture is worth 12 Crowns , hdemand the 
content of the Veſſel. 
Put for the meaſure 20--1R, then work by the 
Rule of Three thus : 


Meaſures Meaſures Meaſ. _—_ 
of Wine of Water Cro, Mixt __ Crowns | 
bb 

20+1R 240 1? worth -—— j 
20+1R I 


For if one meaſure of Wine be worth twelve |} 
Crowns, a meaſure of Wine 20 -+ 1 R meaſtire A 
of Water together will be worth 240 Crowns : * 
therefore one Meaſure mixt will be worth 


240 | Es 
—Crowns, ſo the Equation is found be- 

20r R | 

EB 

tween — —and 10, which by croſs multipli- 


20 +IR F Cation 
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caution is reduced to 240 and 200-10 R; take a- 
way 200 from both parts, and there will remain an e. 
quation between 40 and 10 R : Divide 40 by ro, and 
you have 4 for the price of the root, and ſo many 
meaſures of Water were put into the Veſſel, and 
therefore the whole Veſlel contains 24 meaſures, thus 
proved: 24 meafures Wine and Water wotth 246 
Crowns, t meafure. worth ro Crowns. 


Queſtion V. 


Two Letter-Carriers belonging th two Cities diſtant 
each from other 140 leagues ſet forth towards one another, 
at one and the fame time ;, the oxe travels eight leagues a 
day, the ather ſix. I demand on what daytbey ſhall meet 
together. En 

_ Pat rR for the day ,.then work by the Rule f 
Fhree thus ; Ws 
' Payes Leagues Dayes Leapues 
I 'S x RY. 8R. 


6 1 R? 6R, 


_ - 
The firſt therefore in 1 R of days ſhalt travel8 RJ 


of leagnes, and the later 6 R. and both of them to- 
gether will have mcaſured 14R,' of leagues, that Is 
x40 leagues. There is therefcre an equation between 
x4 Rand 140. Divide then 140 by 14, and you ſhall 
have ten for the value of 1 Rez. So the'tenth day finiſh 
ed, they met together, which thus I prove. 

_ -- Dayes Leagues Dayes Leagues 


I Do 10? 89 
rmmanamncs gp m_mem——ty Wow a m_—_—_ = — nn yn, , 
I '. 102 60 


_ For the firſt in 10 dayes went 86 leagues, and tie 

hter went 60 leagues , which both rogether make: 

x40, the diſtance of the two Cities from: one another. N. 
SE 
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Appendix. 
Queſtion V 1. 


A tertain Merchant bought a quantity of Wool, and 
another quantity of wax , which coſt him together 12, 
Crowns. Now 100 pound weight of Wooll coſs him 7 
Crowns, and 109 pound of wax coſt him 14 Crowns ;, but 
the quantity of Wooll that he bought was double to- the 
quantity of Wax, I demand how many ponds of each ſort 


the Merchant boutht ? 


Put for the wax 1 R, and for the wooll 2 R of 
pounds, then work by the Rule of Three thus : 


Pounds Crowns Pounds Crowns 


100 Wooll , 2 R Wool? MES 
— um—m—_g—_—_—__—_ RT DRIER otro ein nn cnn Epennwwenmocrnny goanoonnmnncd ag MEAL PEI 

T1avo 28 
100 Wax I 4. 1R Wax? zz R 


Therefore there will be an equation between ,=+ 
of Crowns, and 124 Crowns. - Divide therefore 124 
by .25, and you ſhall have for the value of x R442 5, 


_ and fo many pounds of Wax he bought, and of Woolf 


$85 5, which is thus proved : 


——_—  — um gy >  n—__n_———_—_—_—_ epeenemnoemys GPCR 


And fo for Wooll and Wax, together he expended : 
114 CrOWnsS. 


Queſtion VI TI: 


One buys a number of Eils of Velvet, which be ſelabs : 


agan: he buys 5 Ells for 7 Crown: , and ſells 7 Ells fer 
11 Crowns, and gained on the Bargain 100 Crowns, 1 de- 


Put. 
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Put for the quantity of Ells 1 R, then work by the 


Rule of Three thus : 


Ells Crowns Ells Crowns 
ITE. LE I Ref zR 

ST, Pl es | RY 
IE br R?. 15R 


# 

You ſee if 7R of Crowns which he laid out be 
ſabſtrated from + R of Crowns which he received, 
there will remain , * R of Crowns for the profit. 
Therefore the equation will be between ,{ R and 109 
R, divide 100 by ,5, and you have 583 © i for the vas .. A 
Jue of 1 R, and ſo many Ells he bought and old. | 


Thus proved : : 
Ells Crowns Els. Crowns 
3 Þ 5833? $163 


w 


By which you may perceive there'is 190 Crowns 


Y potte ns | X . 


Queſtion V ITL. 


of certain man buys a number of Ells of Velvet , pay: 
ir Crowns for 7 Ells : Now be ſells the whole again 
frer the rate of 5 Ells for 7 Crowns, and loſt 100 Crowns 


4 by the bargain, 1 +56 how many Ells he bought and 
| fold in all, 


Pur for the number of Ells 1 R, and then work by be 
gale of Three thus: 


Ells  _ Crowns Elts Crowns 
PORE || I Re Bo. 3 
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; 7 p Re 7 Ke 


4h rw =Y % , oe - * , : . - 
; Cl . 4 e "34 6”. - ”— wat So #2 4 Se WS. 4; "no = wh Ss 2 _— _ n . 
"id MI - © -» . 1 C oe? Mu: cab + » las whe , 4 x hs art 
: & * : . 43k 14.4 bo . > : bs SA Wop _ | 
d 4 4 ' Ws | II F Pe 
# 8 _— w 'Y MEA nn ng Y IF. II 0 
A Bs. Wits, 
f Y8-= Y | En. 
: : .* ) F 2 
> . . n Li 
{X 7 | ; 
: . k C w— 
. =. 4 
P ., 
> 
Sd 
7 


' Thenif 7 R of crowns which he received, be: fib. 
| Rtradfed from 7: R of crowns which he expended;the 
loſs will happen to be 5, R of crowns. So the equaci- 
on will be between £,, R of crowns, and 100 crowie- 
Divide therefore 100 by£,, and you ſhall have for 
the value of x R, 583 + Ells, and ſo many Ells were 

| bought and ſold, which thus I ptove : ws 


Ells Crowns | 
5 II 5833? __ - 916p.. 
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| Queſtion I X; 


A man buys 100 pounds of Wax to 17 crowns. I des 
mand how many pounds he muſt ſell for one crown, that. 
"|" ſo 0n 102 crowns he may gain 18 crowns? + 6 
Put t R fot the number of pounds; then work by 
the Rule of Three thus framed: 


; Crowns Pounds Crowns Pounds - 
I7 | Coſe TOZ 600 ' 

hmwnrcni——_y A — ner — pms - K — —— by 

$ "8 - 132 + 18? 128R 


.Fot 102 crowns do give 600 pounds, and if fof oh® | 
crown there be given rxRof pounds,there will be 120 | 

of pounds given for 02 + 18, which ſaid-120 are e- 

| qual to600 pounds, the quantity of the Wax fold: 
Therefore the equation ſhall be between 120 R of 

- pounds and 600 pounds. Divide therefore 6oo by. 120, 
and ſo you have for the valve of 1R, 5 pounc Sand 

ſo many poundsare ſold for one crown ſo as thiltin 
600 pounds x8 crowns may be gained on 1 02; thug 

Q9 


q' proved: 


+07 
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' Pounds | Crowns Pounds Crowng 


200 17 600 ? 102 
| —_____ « a” FAVES, Wc 


NF = 600 ? 120 | 
Where in the firſt example 6co pound made 102, 
In this it makes 120, that is 102 + 18. 


Queltjon, X. 


A Man bays von pounds of Wax for 17 crowns , aif- 
poſing of which he loſeth 18 crowns, on 102 Crowns, I de- 
mand how many ponnds he ſold for one crown © 0 5 
| Pat for the number of pounds 1 R, then work by 
the Rule of Three, thus cooſtituted. 

Crowns Pounds Crowns Pounds 


17 x00 102 ? 600 
1R 102—18? a4sR, 


So there will be equation between $4 R of pounds 
and 600 pounds. Divide therefore 606 by 84, and 
the value of 1 R will be 7 pounds and ,and ſo many 
pounds he ſold for one crown, and loſt 18 crowns on 
. I02 by the bargain, which thus | prove: 


Pounds Crowns Pounds _ Crowns 
- LOO  F7 600? +. LOS 
Pr anno en phimmmomcns anche. —— | 
7 +: 'F 600 ?. 34 


_ Where you fee he laid out 102 crowns for 650 
wornds, and inſted thereof received but 84 crowns, 


{4 


phat is x02—13$ crowns, 


Queſtion XI. 


A certain man agrees ah a ſervant for 12 months 
ſervice, for ten crowns and 4 coat; bit at the end of 
form ments, be gives tim ths Goas and mo 
RET o 6/0041 


a 


Jypendixe: 


trowns, 1 demand. 4 er at what rate hs + eſteemed ts "I 
| foar. NE 


Put for the price the coat 1 R of crowns , ind 
ſay by the rule of Three, If 12 months require 
1 R + 10 crowns, how much will one month 
require ? and you ſhall find that it will require 
= 7 wh of crowns : Again ſay, If 7 months re- 
quire r R + 2 crowns, how much will one month 
require, and you ſhall find it to "we I R - | Kg 


as here under appears, 7 

Month Crowns Month Crowns 

om_ T. = 

I2 iIR—+ 10 x ? RENE ENTS 

Iz 

F 5 AIRS: + CR a EE : ew n—_—— 
: SS 1R+2 
7 rR+2 It — 


"F 
Therefore there will be an equation between 
iRE&Eo ITR+2 
———andl———ſcing both are the renvard 
12 7 py 
of one month,” which equation by croſs mulripli- 
cation igreduced to 7 R +70,and 12 R + 24 
away 24 from both parts, and the equation will 
hevwern 7R+46andiz R. Again, take away. 7 
from both parts, them it will be 45, equal to 55 
divide 46 by 5, and the price of a root,and Th : 
the coat is 9 3 crowns,'as appears here under, he 
teward of 12 months is 19 4 and of 4, 11 5. 


Months Crowns Mon ths Crowns 
= mw 77 x 
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Queſtion Xl. 


- oO 
& for 30 days, that every day he wrought he would give 
* bhyn 5 Groats, but for every day that he idled,and wrought 
not, he was to allow his Maſter five Groats : when the 
30 days were ' paſt, it happens, that the ſervant was to 
. recerve nothing from hs _ » zor . the. Maſter from 
_ the Servant, I d;mand then, how many days he laboured, 
' and how many he idled ?- By 
Put 1 R for the days of labour, and 309— 1 R for 
the days of idleneſs, and then frame the Rule of 


Three thus : 
*-_ - .. Day © Groats Days + Groats 
Labour 1 7 1R? 7R 


Idleneſs 1 "__ 7 OY 
Now ſeeing that his work and play came to one 


-. Whichis thus proved - 


|. Day: - Groats Days .' Groats 
 -Labourr bp 5 INS} | 875 
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| Idlenet 1. Fs 
| is the . ſame with. the 


' Where you ſce the reward 


- Queſtion X 111. 
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A certain Citizen agrees with a ſloathful ſervant 


' One fills 2%o pound weight , part Saffron, and. part 
' Ginger, for. 45 crowns ;, but he fold 1 poundof Saffron 
or three er0wns, and 1 prtnd of Ginger for x 4 crowne. 
Eng noe MO 


The 
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S reckoning, there will be an equation between 7 R_ 

Wy and.150—5 R, add 5 R toeach part, and the equa-' 

| * ' tion will be between 12 R and 150. Divide therefore | 

| x50 by 22, and you have for the value of 1 R, 12%, || 
-and ſo many days: he aboured, and 17 days + he idled, 


*- * »\ a 


Appendix: | 


The 9 queſtion 1, how many pounds of each fort he ſold * ? 
Put for the Saffron 1 R' of pounds, and for the 
Ginger 20—1R of pounds,then by the Rule of Three 
work thus : 


| Pound Crowns Pounds Crowns 
Saffron 1 3 IR? 3R- 
| | , 20—I R 
Ginger I . 20 —1 Re ———. 
| 
Therefore the equation is between the ſum of 
20—-1iR 
3 R of crowns, and ———— of crowns added to- 
2 
gether, and 45 crowns, now that ſum is 10 + £ R 
20 —T'R -- 
of crowns ( for 1s equal to 10 1;Ryto 
. 


1 - which if you add 3 R of crowns, it makes the ſum 


10+£R) therefore the equation ſhall be between 
10 +£R of crowns, and 45 crowns, Take away 
10 from both arts, and it will be between £ R and 
35. Divide therefore 25 by 5, and you ſhall have 14 
for the valye of 1 R. And ſo many poynds of Saf- 


fron were ſold, and 6 pounds of Ginger, which thus 


{ prove: 

Pound Crowns Pounds Crown | 
Saff "oe I 3 I4 e 4% | 
Ginger 1 lO 6? 


Z 8 
Where you ſee that the price of 14 pound Saſſon, 4 


and 6 pound Ginger added make 45 crowns. 


Queſtion X I 'V, 


) certain Tradeſman hath 2 oe: of cog, in nimber | 
$60 
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560 pies , worth 4 crowns ;, a certain part thereof 1s 
morth each piece © of a crown, and each piece of ibs reſt 


Z of acrown. I demand the number of the firſt and later 


for of money ? 
- Pyt I R for the firſt, and J60— I R for the later, 


and then conſtitute the Rule of Three alter this man- 
ner : 


Money | Crown  Mony 
RED = LY | 
TP. 560— IR 
7 Z $60 —IR! —————— 
4+ 


The foyrth number found is equal to 160 
growns , and the ſum of their nymbe:s makes 
- 560—IR 
Fer Fs R ( for ———is equal to 140 +{R, 


4 

zo which if yeu add 5 = makes the ſum 145 -+ 
#,R 6 Fire] Is hirfare Ai <quat; ion between 140 + 
+ R', and 160 crowns. *Take 140 from both 
parts, and then the equation 's between 4, and 20, 
Divide therefore 20 hy &, and you have 240 for the 
$ value of 1 R,and ſo muth. money there was of the 
-:. fixſt ſort,of which cach piecg was worth £5 of acrown 
ve the Jatrer kind 320, each worth 4 L of a crown, 
Thus proved : 


Money Miongy Crowns 
= - 240? Bo 

- mnt rar ho Ryan CH nes pays ART pm—_——s mmm 
; E 320! 80 


Whey: you "ſe [12 numbers in the fourth place 
wake 100 CLOWNS, 


Queſtion XV. 


| '%e Army of the RpTUT 4 , the . number of the _ 
EO ig Infenry 


( * [7 IE 
FF . & 


Infantry were oftuple to the number of the Cavalry, a” © 
mong them there is diftributed 392000 crowns, ſous © 
that every Foot Soldier had 5 crowns, and ever Horſe- 
man 16, The queſtion 1s, Of how many Horſemen the 
Army conſiſted, and of how many Footmen ? 

Put 1 R for th? Horſemen, and 8 R for the Foot, 
according to the condition -of the queſtion, and then 
conſtitute the Rule of Three thus : 

Crowns Horſemen Crowns 
Horſe x 16 IR 16 -< 


——_— OW _ ——IEEETEY gn noon 


$6R 


Foot 1 5 _Foot8R 40 R 

Therefore 56R of crowns ſhall beequal to 392000 
crowns: wherefore divide 392000 by 56, and you - 
ſhall bave 1 R 7000 for the number of Horſemen , 
therefore the Foot ſhall be 56000, eight times as 
many, and ſo there will be diſtributed to the Horſe- 
men 1120co crowns; and to the Foot 280000, which 
together make 3920CCO Crowns. 


- Queſtion XVI. 


A man bath a certain ſum of Money in a purſe, which | 
a ſtander by judzeth to be 609 crowns, whoſe errour he | 
thus- correlts, If to what I bave in this purſe, ' there | 
be added *, and 5, and from the ſum there be ſubſtra» || 
ted &, part of my money, thes I ſhould have 690 crowns, \ © 
The queſtion is, How many crowns be had in the purſe? _ 
Put 1 R for th? number of crowns. If the parts £ 
\, < and=ZR, which together make 1 4 R, be added || 
to 1 R, the whole makes2 Z R; take away ZR, and: || 
there will remain 2 R equal to 600, Divide therefore | 
600 by 2, and you have 300 for the value of: 
IR, and ſo much money was in the purſe. For. if 
you add the ;,the 4,and 5, to wit 150, 100, and 75, : 
it will make the ſum of 625, and taking away # ,*to 
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F "wit : 75 the reſt will be the number 600, which te: 
| falres the queſtion. ; 


Queſtion X V il, 


'4 certain Traveller goes 9 miles a day, enother Tra- 

veller after the tenth day paſt, begins bis journey from the 
fame place, and goes every day 14 miles. I demand in 
how many days the latter will overtake the firſt. 

Put I R forthe number of days; therefore the firſt 
oyer and above 90 miles, which he hath gone in ten 
days, goeth 1n 1R of days, beſides 9 R of miles , 
2 fecing thaj every day he goeth 9 miles, Bur the lat- 

ter going 14 miles each day,goeth 1 R of days, 14R 
gf miles, and becauſe the firſt of neceſſity in- 1 R of 
days goes as many miles together with go, which he 
went inten days as the latter went in 1 R of days; 
tith that then they are to meet together , the equa- 
tion ſhall be between 9 R-+90o and 14 R. Take away 

90 from both parts, and it will be between 9o and 5R. 
Divide therefore 90 by 5, and 1 R makes 18. There- 
tore in 18 days. they ſhall come together. For the 
| firlt in 18 days went 162 miles, which added. tO 90, 


þe madethe firſt 10 days, makes 252 miles, which the 


A Jattcr 1 Went In 19 Gays. 


Queſtjon EV-111.- 

| 6 Traveller goes nine miles a day, another Travelley. 
after the end of ten days begins the ſame journey. I de- 
I mand how many. miles a day the latter ought to travel, that 
I { wa 1Y days be may overtake the firſt. 

' /- Pur 1 R for the miles, Therefore in 18 days he 
- will have trayelled 1$ R of miles. Seeing therefore 
:  ghat the firſt travelling every day 9 miles, went if 
AF days 162 miles, and addrng therero 90, whict he 
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| went the firſt ten days before the ſecond ſet forth,itis 


manifeſt, that he travelled 252 miles. Therefore the _ 
equation is between-18R and 252, Divide 254 by 
18, and you have 14 forthe value of 1 R, andſo 


| many miles the latter ought to travel, to overtake the 


firſt in 18 days, 
Queſtion 4K. 


A certain man dying, made hu Will and Teſtament , 
leaving 3000 Crowns to be diſtributed between bis Wife, 
Son, and two Daughters, on this condition, that the Por- 
tzon of the Son might be double to that of the Mother, and 


| - the Portion of the Mother double alſo to the Pirtion of each 


of the Dangers, The queſtion how much each ones 


Portion was ! "5 


Put for the Portion of one of the. Daughters 1 R, 
for the Mothers Portion 2, R, and for the Sons Porti- 


on 4 R. So there will be an equation between 8 R and 


3000 Crowns. 


Cone Davghter ma-9 2751 
the other Daugh.1R raid 375 Bhs 


the Son 4R A1500J 


The Por- 
tion of 


S-- 4 


Divide 3000 by 8, ſo the valueof 1 R will be 375, 
the Portion of one of the Daughters, and therefore 
_ the Mothers Portion will be 750, and the Sons rooo, - 


Queſtion XX, 


| A certain man recezveth of a e Merchant,a-quantity of 
Saffron for 10 Crowns +, and again he receives of the ſame. 
.man 2:4 pounds more of Saffron, at length be returns. to © 
him 30 pounds thereof ag ain, ang the Merchant computing ' 
es Dan -45b hare 5s 
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” rﬀbe price of tht Saffron reftoreth to.him 1 4. Crowns. I de- 
' mand theprice of a pound of that Saffron. | 
Here you fee 10 crowns, + 24 pounds to be the 
whole debt which the Buyer owed to the Merchant, 
and in like manner 36 pounds —14 crowns. There. 
- fore there will be an equation between 1ocrowns-|-24 
pounds and 30 pounds—1 4 crowns, Add 14 crowns | 
on both parts, and the-equation will be between 24 
crowns -| 24 pounds and 30 pounds, take away 24. 
nds trom both parts, and 1t will be between 24, 
and 6 pounds. Divide 24 by 6, and you have 4 for 
the root, and fo many crowns one pound of Saffron 
Is worth, which I provethus, 2 7 pounds are bovght 
for rocrowns, and ſo the Buyer received of the Mer- 
Chant 26 +, which were worth 106 crowns. If there. 
fore: to the Merchant there be reſtored 30 pounds, 
the Merchant oweth to the Buyer 3 +, ſeeing he recei- 
ved cnly 26 + but 3 + pound are worth 14 crowns, 
winch the Merchant rendered to the Buyer, F 


Queſtion X XI. 


Two men enter into Fellowſhip in Trade, now the ſecond 

brings with him double the money that the firſt brings, and 
5 Crowns over and: above. They gain by their T raffich. 
960 Crowns.of which the firſt takes to bimſelf 300Crowns, 
and the ſecond 660.1 demand how much each put in bank ? 
Put for the firſti R, and for the ſecond 2 R -}- 5, 
' the ſum. of both together is 3 R +5, which have 
gained 960 Crowns. Then work by the Rule of 
'T hree thus ; + 


960 Re 
SK4+5 g@ 1Þ7 | 
LK S. : 


You ſhall find that the firſt which brought 1n 
960 I | 
1 R;, hath gained —— —— which nymber ise+ 
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_ qual to 3oo Crowns which he received. This equation 


by croſs multiplying will be reduced to 960 Re equal 


to 900 R-þ 1500. Take away therefore gco R from | 


both parts, and there will remain 60 Requal to 1500, 
divide 1500 by 60; and you have 25 for oneR, and ſo 


much the firſt pur in bank, therefore the ſecond put 
in 55 Crowns, and 1s thus proved: For both put in $0 - 


Crowns. 980.-26025 ? 300| 80, 960 55? 660, 
Queſtion X XI I. 


Three Merchants gain together Joo Cranns , which 
thus they diſtribute among ft themſelves (having regard tq 
the ſum each one brought into Bank) ſe as that the portion 
of the ſecond ſurmounted the portion of the firff by 12 
Crowns,and the portion of the third ſurpaſſed that of the ſe- 
cond by 16 Crowns, [I demand how much each mans ports- 
02 Was fi 

- Put for the portion of the firſt man 1 R, and then 
ſhall the portion of the ſecond be 1 R-+ 12, and the 


portion of the third be 1 R 28. Theſe 3 portions to= 


gether make 3 R-+ 40, equal ro 700, Take away 40 


from both parts of the equation,and the equation will 


be between 3 R and 660.Divide therefore 660 by 3, 
and you ſhall have 220 for the value of 1 R, and io 


much was the firſt mans portion, ſo the portion of | 
che ſecond ſhall be 232, and of the third 248, which | 


all together make 700, 


Queſtion XX III. 


A Caterer buys a number of Fowls, ſo 2s that of be.) 


bad bou:ht the +, +, and * of the number, and over and | 
above 6, he would then have 100 juſt. Tademand the © 
number of Fowls he bought ! — A 
-* Pur 1 Rfor the number, whoſe 4,4 and © make 4; Ry 1 
Which | 
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bf 7 & 
which with:6, make £7 KR 6 equal to 100. Take a- 
way 6 from both parts of the equation, and the re- 
maining equation will be between z; R and 94. Di- 
vide therefore 94 by 52, and the value of 1 R will be. 
120, to wit, the number of Fowls that were bought. 

For its 7 is 4, and its 51s 30, and its 5 24; which _ 
all together with 6 make the ſum 100. 
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vgome Examples in ALGEBR 4 
concerning, Squares. 


To find two numbers in a given Exceſs, ſo as their 
Squares may have alſo a given Exceſs. 


L - there be ſought two numbers, whoſe Exceſs is 
4 and the Exceſs of their Squares 144. _ 

Put for the leſſer number 1 R, and therefore the 
greater number muſt be 1 R + 4, whoſe ſquares are 
1QandiQ+5$R+9%6, their exceſs is 8 R+16, 


-. Which ought to becqualto 144, Take away 16 from 


$648 '. 


- 


- between8 Rand 128, Diyide therefore x28 by 8,and 

you ſhall have for the yalueof 1 R, 16 for the leſler 

; Number, the greater rherefore will be 20, that the 

exceſs may be 4. The ſquares of thoſe 2 numbers are 
256, and 400, whole difference or excels ls 144. 


both parts of the equation, and the equation will be 


' Two numbers beings giver , to find another, with whe h 
multiplying both the numbers, makes the greater number 
TY 


_- a ſquare, aud its leſſer the ſide of that ſquare. 


Er the two given numbers be 200 and 5, and let 
| +— the ſought number be put 1 R, Now 1 R mylti- 
© Plied in 200, produceth 200 R, and 1 R multiplied in 
5, MeKes 5 R, whicn ovght to be the fide, 2nd ſo 
—. multiplie] 
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- multiplied in it ſelf, ought ro make a number equal + 


to 200. | But 5 R multiplied in ir ſelf, makes'25 Qs : 


the equation therefore is between 200 R and 25 Q, 


Divide therefore 200 by 25, and the value of rR is 8, 


which multiplied 'in 200, make. the _—_- 1608 , © 
0 produced 


_. whoſe ſide is the number 40, which is a 
by the multiplication of 8 in 5. 
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Some Examples relating. to Cubes. 


| To find a number, which maltiplied in it ſelf, and the- 
produtt multiplied by ſome gruen number, may produce 
a number in a given proportion «zo the Cube of the 
found number. 


which being firſt multiplied in it ſelf, and then 


_ the product multiplied by the given number 20, may |} 
produce a number in a quintuple proportion tothe = 


Cube made of the found number, _ 
Put for the: ſought number 1 R, which multiplied 


in it ſelf make 1 Q, which alſo multiplied by 20, 
| takes 20 Q, the. Cube of 1 Ris 1 C, to which 20: 1 

ght to have a quintuple proportion ; fo thee= | 
on is between 20Q and 5 C : Divide 20 bys, 


Q oo 
quat 


and you have for the value of 1 R, 4, the number 
ſought. This 4 nwltiplied in it ſelf makes 16, and 16 
multiplied by 20, makes 320, which is quiptuple to 
- 64, thE Cube of 4. 


| Et the given number be 20, find another number} © 
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To divide 4 given number in two parts, ſo as that thei 
Cubes may makg a given ſum, which ſhall be greater 
' than the quarter part of the Cube deſcribed of the g8= 


wen number. 


| Ertie given number he 10, to be divided into two 
1 parts, whoſe Cubes may make 370, which num- 
ber is greater than the 5 part of the Cube of 10. Put 
for the firſt number compounded of. 1 R, and half 
of the given number, 1 R+5, and for the ſecond 
F— TR; So theſe two numbers domake the given _ 
_mmber, - Their Cubes are GH 15Q + 75R 
-  T25,and i25—7p— Ro 15 Q=—r Ctheir ſum is 
+ 30 Q Þ25e: ForÞ1iC,and— 1 C,as alſo + 75 
* R,and — 755R, do mutually deſtroy one another ; 
andofr15 Qand 15 Q, are made 30 Q: Alſo r25, 
and r25, make 250. Therefore the equation is be . * 
tween 39 Q-+ 250, and 370. Take away 250 from 
| both parts, and the equation will be between zo Q; 
 ' and 120, Divide 120 by 30, and you have 4 for the 
{ value of 1 Q, and thevalue of 1 R; 2. The firſt part 
' put iRo5 ſhallbe 7; andthe ſecond put 5—1R 
|  flhallbe 3, The Cubes of thole parts are 343 and 27; 
| Which together make 370. 
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| T He Comp leat Surveyor , 5 containing the whole 
Art of Surveying of Lard, by the plain Table, 
Circumferentor, Thedolite, Per alien » and other Ir oy 
ments, With divers kinds of Menſurations, and \ 
. ters pertinent to a Work of this nature. Fhe Third 
Edition, corrected and enlarged, with the Addition 
of Three entire Books, nct b:tore Printed. The whole 
Treatiſebeing compriſed in ſeven Books,” An account. | 
_ ofthe particulars in each of them contained, is given. :- | 


1n the Preface to the Reader. By William Leybourn, " 


' Philomathem. 2 
The Rule of Proportion ( commonly called . Gunters. *,j 
Line, made eaſie, by which Board, Glas, Timber |} 
Stone , and all other Superficial and Solid Mea- 
fures may be performed without the help of Per 
or Compaſſes, by inſpection, only looking 6pog 
tne Rules. 

| andibe Line of Pro oportion, commonly called Guntars. 
Line, made eaſie. ASecond Part, with the Addition 
_ of other Lines , which may conveniently be putu 
ona Two-foor-Rule , and their Uſes exemplified , in 
| Arubmetick, Geometry, Military Aﬀairs, Trogcnemattng 

* Aſtronomy, Diallins, Geography, &c. By William Ley- 

* bourn Philom. To which is 2lded a Supplement , COl- 

raining the Deſcription and ſome Llles, of a conve- 

- nient Two-foot Foynt- Rule: upon which are inſcribed 
divers Lines and Scales , ſuitable to all ſort of Acti- 
_ KCers oceans By Join Browi, 


«BSD 1Ot jd UG of Niel Saws, IF ww! 
IRS - ie moſt, difficult parcs. of Arithmetick are: 
; . _ formed. with caſe and exaCtneſs , without 

FE charge to the Memory. - 

Us Nine Geometrical Exerciſes for Young Sean 
-* Performing che Doftrine of Triangles, both F 
-" and Spherical, Projeting of the Sphere, and 
i Tolving all the moſt uſual Problems in Aſtronc 
2 and Nayigation, br, Rule and Com 
on ſ 


- Other Mathematical Books ſold by 
© Gearge Sawbridge. 


Alethematca C olletions and Tranſlations i n Two P 
- from the Original Copies of Galileus, and other 
2104s. Modern Authors, by Thomas Salisbury Eſc 
; Aſtronomia Carolina, .4. New Theorie of the Cele 
"Aotrons, by Thomas Street, Mathemar. 

3 "Alſo, The long expetted W ork of Mr. Vincent Wi 
"8 entituled, Aſtronomia Britannica,ir Five Parts, 


I 1 Logiſtica Aftronomica. 
* 2, Trigonometria. 
3, Doctrina Spheerica, | 

4. Theoria Planetarum. | 
5 Tabulz Novz Aſtronomicz, 


: Porſers Sietritich, explaining the evans 
Principles of that Att, both in whole Numbers 
Fractions. = 

"There is likewiſe Reprinted Veſlingws's Anator 
- , with many Cuts -and Additions. All Printed 
'F = x Deorge Sawbridge at the Bible on ' Linagate- hl. 
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